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CHAPTER I 
INTRODUCTION 
Only within the past fifteen years has research been 
focussed on the brain injured child without mental deficiency. 
Advances in pre-natal care and obstetrical delivery have 
salvaged a greater number of these children who formerly 
would have died. Refinement of diagnostic techniques, such 
as the electroencephalogram, pneumoencephalogram and psycho-
logical tests, has aided in earlier and better identifica-
tion of minimal brain damage not discernable on routine 
physical examinations. 
The more thorough and comprehensive studies of brain 
injuries have been conducted on adults, generally young men 
who have been injured in war. However, an injury to an 
intact and mature organism is quite different from an injury 
to a growing, developing one, and. the consequences of brain 
injury are generally more far-reaching in childhood. 
Some studies on adults irrlicate that tactual perception 
is impaired as a result of brain damage; others report no 
disturbance. Conflicting statements in the literature also 
are fo1xnd concerning the location of damage, extent of 
damage, and presence or absence of motor involvement as 
decisive factors affecting tactual perception. 
1 
With the exception of some experiments on perception of 
form, virtually no data a.re available on the development of 
touch in children. One need only observe young children for 
a few minutes to verify the importance of touch in their 
exploration of the world about them. Normal developmental 
standards on tactual functions, therefore, could be of value 
to the educator, neurologist and psychologist. 
1. The Problem 
Statement of the problem.-- The purpose of this study 
is to investigate tactual perception in children. Tactual 
perception was limited to four stimulus characteristics: 
(1) size; (2) weight; (3) texture; and {4) form. 
Two groups of subjects were tested: (1) Normal and 
(2) Brain Injured children, all between the ages of five 
through nine years. 
The Normal group was selected from the public schools 
in Providence, Rhode Island. To assume "normality," the 
writer excluded any child who presented intellectual or 
emotional problems in school. 
The Brain Injured subjects were obtained through the 
cooperation of the Emma Pendleton Bradley Home in Riverside, 
Rhode Island, the Meeting Street School in Providence, and 
three Providence physicians primarily concerned with pediat-
ric and neurological disorders. A brain injured child was 
considered to be one who showed either physical evidence of 
2 
motor incoordine.tion or dysfunction {cerebral palsy) or elec-
troencephalographic evidence of cerebral dysrytbmia without 
gross motor incoordination {hyperkinetic impulse disorder or 
convulsive disorder). As in the Normal group any brain 
damaged child showing severe emotional overlay or mental re-
tardation {an I~ below 70 on the Stanford-Binet or Wechsler 
Intelligence Scale for Children) was excluded. The Brain 
Injured group includes the overwhelming majority of testable 
children in the greater Providence area. 
In the Normal group variables of age, sex and handedness 
were controlled in the event that they might affect tactual 
perception. In the Brain Injured group the small number of 
available and testable subjects precluded such detailed di-
vision. 
The purpose of this study, then, is to investigate tac-
tual perception in children. First, to determine possible 
effects of age, sex and handedness; and second, to observe 
any effects of brain injury. 
3 
CHAPTER II 
REVIEW OF THE LITERATURE 
Learning occurs through impressions of stimuli from all 
sense modalities. Under most conditions in everyday life, 
several receptor processes are activated simultaneously--an 
object is not only seen, but heard or touched or smelled at 
the same time. Most research in perception, however, has 
been concentrated in the areas of vision and audition. Al-
though touch has been somewhat neglected in research, never-
theless, this sense is very important to the individual. 
Touch is used in judging the ripeness of fruit, the sharpness 
of a knife, or the quality of fabric. Through touch the 
blind person learns to read. Touch also is used as the basis 
for many neurological tests. 
As the child grows, his mental capacity becomes more 
differentiated and integrated, and developmental changes oc-
cur within each sense. 1 There have been few studies of the 
development of tactual perceptions of children. Some aspects 
of tactual perception appear to be fairly well developed 
during the first year of life, for a baby can respond to 
1 Werner, H. ·Comparative usychology of mental development. 
(Rev. Ed.) New York: Follett, 1948. P. 98. 
4 
differences in texture or temperature. That instruction in 
tactual and kinesthetic discrimination is given in sense-
training classes for feebleminded children, implies that all 
youngsters do not achieve this ability at the same rate of 
speed. 
In the past fifteen years more attention has been given 
to the brain injured child who is not mentally retarded. 
Neither the quality nor the quantity of research with these 
children has approached the thorough, monumental studies on 
brain injured adults. Isolated experiments comparing tactual 
perception of normal with brain injured children have been 
conducted, however, none has taken a developmental or longi-
tudinal approach to the problem. 
Brain damage can cause a wide variety of physical and 
mental impairments depending upon the amount and location of 
injury. Cerebral injury most often occurs prior to, during, 
or soon after birth. 2 According to Gesell and Amatruda these 
injuries "comprise perhaps one-fifth of all cases of amentia, 
and over one-third of the motor disabilities of crippled chil-
dren. They also account for a considerable but indetermin-
5 
able number of children who suffer from personality deviations, 
dullness, various forms of inadequacy, and subclinical defects 
2 Gesell, A. & Amatruda, C.S. Developmental diagnosis. 
(2nd Ed.) New York: Paul B. Hoeber, 1947. P. 215. 
and deficits. 113 
Any response is a function of the stimulus and the per-
ceiving organism. The tactual stimulus has many attributes, 
such as size, shape, weight, texture, temperature, and dura-
tion. The organism is even more complex; characteristics 
such as age, sex, intelligence, social-class membership, 
learning, and physical and emotional states have been shown 
to influence perception. For purposes of summarizing the 
research, the studies have been classified according to the 
type of stimulus and the status of the subject or perceiver. 
1. The Stimulus 
The test objects in this study were varied in size, 
weight, texture, and form; therefore, only studies of these 
attributes are reviewed. 
Size.-- lJany writers have stressed the dependence of 
tactual size judgments on visual imagery. According to 
Bartley4 size and space judgments derived from tactual and 
kinesthetic information were rather gross. This view also 
was held by Cutsforth. 5 Calabresi reported that judgment 
3 Ibid. 
4 Bartley, S.H. The perception of size or distance based 
on tactile and kinaesthetic data. J. Psychol., 1953, 
36, 401-408. 
5 Cutsforth, T.D. An analysis of the relationship between 
tactual and visual perception. Psychol. Monogr., 1933, 
44, No. 1 (Whole No. 197), 125-152. 
6 
• 
of size was·derived from comparisons with sizes already 
known of which the subject had visual ideas; the subjects 
tended to underestimate object size. 6 
Somewhat different results were obtained by Kelvin, 7 
who tested discrimination of size through vision and touch 
separately and acting together. He concluded that accuracy 
of discriminations made in only one sense dio. not differ 
from those made across both senses. 
McPherson and Renfrew8 presented discs simultaneously 
to both hands of forty right and forty left-handed subjects. 
When a subject was given two objects of the same size, there 
was a tendency to judge them as unequal. The object in the 
preferred hand tended to be judged smaller. Similar results 
were found when the discs were unequal. 
6 Calabresi, R. La percezione tattilo-cinetica delle 
grandezze e delle forme negli adulti e nei fanciullo. 
(The tactile and kinetic perception of size and shape 
in adults and normal and abnormal children.) Riv. di. 
Sci. Appl. All'Educ. Fis., 1931, 2, 1-37. (As reviewed 
in Psychol. Abs., 1932, 6, No. 2629J 
7 Kelvin, R.P. Discrimination of size by sight and touch. 
guart. J. Exp. Psychol., 1954, 6, 23-34. 
8 McPherson, A. & Renfrew, s. Asymmetry of perception of 
size between the right and left hands in normal subjects. 
~uart. J. Exp. Psychol., 1953, 5, 66-74. 
7 
Head9 and Weinstein10 have found some brain injured sub-
jects were inferior to normals in the ability to discriminate 
size through touch. 
Weight.-- Perception of differences in weight has been 
the subject of investigation in some of the earliest psycho-
logical experiments. From early studies by Weber in 1834 
and Fechner in 1860 came generalizations which have proved 
applicable to all sensory studies.ll Weber's law stated that 
in comparing magnitudes, it was not the arithmetical differ-
ence, but the ratio of magnitudes which was perceived. 12 
This law, however, held up only in the middle range of in-
13 tensi ties and tended to breftk down at the extremes. 
Fechner repeated some of the early Weber experiments and ar-
rived at the empirical conclusion that sensation was propor-
tional to the logarithm of the stimulus. 14 It is erroneous 
to assume that the two laws are the same, for the Fechnerian 
9 Head, H. Studies in neurology. Vol. 2. London: Henry 
Frowde and Hodder & Stoughton, 1920. Pp. 566 1 589, 691-
694, 756. 
10 Weinstein, s. Tactile size judgment after penetrating in-
jury to the brain. J. Com12. :tcysi.ol. Psychol. , 1955 1 48 1 
106-109. 
11 Woodworth, R.S. Experimental psycholog;z. New York: Henry 
Holt, 1938. P. 430. 
12 Ibid. 
13 Ibid. , pp. 432-433. 
14 Ibid., p.437. 
8 
formula has far wider application. 15 
Harper and Stevens16 utilized a procedure in which the 
subject was required to select from six weights the weight 
which was perceived as half as heavy as the standard. Their 
results indicated that the subjective size of the just notice-
able differences (jnd) for weight was not equal. Just notice-
able differences increased rapidly in subjective size as 
physical weight was increased. Their precise formulations 
were a refinement of the Fechner law. 
Holway and Hurvich17 selected fifteen points on the 
stimulus continuum ranging from 20 to 1600 grams. The sub-
ject was presented with two equal weights, one of which was 
increased continually at a constant rate by being filled 
with Mercury until the subject signalled that a difference 
was perceived. Differential sensitivity, defined as the 
reciprocal of the change in weight (~VV ), was found to be 
an inverse function of the magnitude of the standard weight. 
This was in agreement with Fechner's law. It was also found 
15 Cobb, P.W. Weber•s law and the Fechnerian muddle. 
Psychol. Rev. 1 1932, 39, 533-551. 
16 Harper, R.S. 1 & Stevens, S.S. A psychological scale of 
weight and a formula for its derivation. Amer. J. 
Psychol., 1948, 61, 343-351 
17 Holway, A.H., & Hurvich, L.M. On the discrimination of 
minimal differences in weight: I. A theory of differen-
tial sensitivity. J. Psychol., 1937, 4, 309-332. 
9 
10 
that differential sensitivity to lifted weights varied direct-
ly with the number of tensive fibers involved; for example, 
sensi ti vi ty was greater when the sho u.lders served as ful crur.as 
rather than the wrists. 
Holway, Smith and Zigler18 repeated the Holway and Hur-
vich19 experiments under unimanua.l and bimanual conditions. 
Differential sensitivity was found to be consistently greater 
for bimanual discrimination than for unimanual discrimination. 
Discriminatory precision ( crA~ ) and differential sensitivity 
( hVV ) were found to vary directly. 
Ability to discriminate between weights of different 
magnitudes is not limited to man. McCull~ch20 successfully 
demonstrated this ability in chimpanzees, and Ruch, Fulton 
and. German21 conducted a series of experiments on sensory 
discrimination on monkeys, chimpanzees and humans with lesions 
in the parietal lobe. 
Many experiments have been conducted in which the subject 
18 Holway, A.H., Smith, J.E., & Zigler, M.J. On the dis-
crimination of minimal differences in weight: II. Nwnber 
of available elements as ve.riant. J. Exp. Psychol., 
193?, 20, 3?1-380. 
19 Holway & Hurvich, op. cit., pp. 309-332. 
20 McCulloch, T.L. Discrimination of lifted weights by 
chimpanzees. J. Comp. Psychol., 1941, 32, 50?-519. 
21 Ruch, T.C., Fulton, J.F., & German, W.J. Sensory dis-
crimination in monkey, chimpanzee and man after lesions 
in the parietal lobe. Arch. Neural. & Psychiat., 1938, 
39, 919-93?. 
11 
was presented with two equally heavy weights. Shen22 found 
a significant preponderance of "heavier" judgments for either 
the right hand or the left hand of his subjects, but this 
did not seem to be related appreciably to handedness. In a 
second experiment23 in which only right-handed suojects par-
ticipated, he found that subjects tended to underestimate 
the weight in the preferred hand. Shen felt that this was 
because the preferred hand was capable of exerting greater 
force. 
Differences in ability to discriminate weight have been 
found between normal and brain injured subjects. 24 
Texture.-- Bauer25 presented his subjects with ten dif-
ferent textures ranging from a smooth wooden block to wood 
grooved at various intervals and to sandpapers. Correctnees 
of response was increased when the subject was allowed to 
move his fingers across the blocks. 
Head utilized various types of sandpaper in testing 
22 Shen, N.C. Simultaneous lifting of equally heavy weights 
by both right and left hands. J. Exp. Psychol., 1935, 
18, 544-561. 
23 Shen, N.C. Handedness effect in simultaneous lifting of 
weights by both hands. J. Exp. Psychol. 1 1936, 19, 64-?6. 
24 Head, op. cit., pp. 548, 565-566, 588-589, 661, 668; 
Weinstein, S. Weight judgment in somesthesis after pene-
trating injury to the brain. J. Comp. Physiol. Psychol., 
19541 4?, 31-35. 
25 Bauer, H.J. Discrimination of tactual stimuli. J. Exp. 
Psychol. I 1952 1 44, 455-459. 
26 
roughness discrimination in brain injured war veterans. 
Roughness discrimination appeared to be impaired in some pa-
tients. According to Ruch, Fulton and German27 damage to 
the parietal lobe reduced texture discrimination. 
Form.-- Form is a qualitative variable. Because of 
this it is virtually impossible to order shapes in equal-
appearing intervals on the stimulus continuum. 
Under contract with the Air Force Jenkins28 has con-
ducted some of the most thorough investigations on ta.ctual 
discrimination of form. In an effort to find shapes which 
could be discriminated readily by touch to be used as knobs 
on a control panel, Jenkins found eight shapes for vertical 
and for horizontal mountings. (There were twelve different 
she.pes, four of which were common to both vertical and hori-
zontal positions.) He wrote, "In general knobs with similar 
shapes tend to be confused. with one a.no ther, but not with 
12 
knobs of different shapes. There is a suggestion that the 
shapes tend to be grouped into families of shape, for example, 
shapes characterized by corners, edges and flat lines (cubes, 
and wedges, etc.), with the errors occurring within a family 
26 Head, op. cit., pp. 590, 604, 693-694, ?00-702. 
27 Ruch, Fulton & German, op. cit., p. 93?. 
28 Jenkins, W.O. The tactual discrimination of shapes for 
coding aircraft-type controls. In P.M. Fitts (Ed.), 
Psychology of equipment design. Report No. 19, Army 
Air Forces Aviation Psychology Program Research Reports. 
Washington: U.S. Govt. Print. Off., 194?. Pp. 199-205. 
but not across family lines." 29 
Certain areas of the skin seem more sensitive than 
others in recognizing form. Major30 in 1898 found. that the 
tip of the tongue was the most sensitive spot, followed by 
the tip of the finger, then the lips. Forms were pressed 
against the subject's skin; there was no movement. Data in-
dicated that the easiest form to recognize was an outlined 
circle. Zigler and Northup31 utilized a somewhat similar 
procedure, presenting forms to the volar region of the fore-
13 
arm. They concluded that tactual form was not so well appre-
hended as tactual pressure when vision was excluded. 
Zigler and Barrett32 applied solid and point figures to 
the thumb, palm and forearm. In the point figures only the 
corners were designated. It was found that point figures 
were less clearly perceived. than solids. .E'igures having 
acute angles were perceived correctly more frequently than 
those having obtuse or right angles. The thumb was more 
sensitive than the hand, and the forearm was decided.ly in-
ferior. 
29 ~- ' p. 203. 
30 Major, D.R. Cutaneous perception of form. Amer. J. 
Psychol., 1898, 10, 143-14?. 
31 Zigler, M.J. & Northup, K.M. The tactual perception of 
form. Amer. J. Psychol., 1926, 3?, 391-39?. 
32 Zigler, M.J. & Barrett, R. A further contribution to 
the perception of form. J. Exp. Psychol., 1927, 10, 
184-192. 
Austin and Sleight33 measured tactual perception of 
solid and point figures with and without movement and found 
14 
the most effective experimental condition to be solid figures 
with movement. 
In 1929 Rosenbloom34 applied Gestalt laws of organiza-
tion to tactual tasks. Seven figures were used: a circle, 
square, equilateral triangle, and an incomplete circle, 
three-sided square, right angle, and an unclosed triangle 
{one point missing). The figures were constructed of wire 
brads. It was concluded that closed figures were perceived 
more easily than open figures; open figures tended to be per-
ceived as closed, and the figure h~d properties of its own 
which influenced its component parts. 
Ross 35 presented forms in four steps of decreasing dif-
ficulty to normal and brain injured adult subjects. Brain 
injured subjects required a greater degree of completeness 
to recognize forms tactually and were less successful in be-
ing able to pick out identical pairs of figures. Differences 
in tactual form perception for brain injured and normal 
33 Austin, T.R., & Sleight, R.B. Accuracy of tactual dis-
crimination of letters, numerals and geometric forms. 
J. Exp. Psychol., 1952, 43, 239-247. 
34 Rosenbloom, B.L. Configurational perception of tactual 
stimuli. Amer. J. Psychol., 1929, 41, 87-90. 
35 Ross, A.O. Tactual perception of form by the brain in-
jured. J. Abn •. Soc. Psychol., 1954, 49, 566-572. 
children have been reported by Werner and Strauss36 and 
Dolphin and Cruickshank. 37 
According to DeGowin and Dimmick38 recognition of ob-
jects by touch did not occur spontaneously when forms were 
applied to the skin, but with repetition, perception of the 
simplest forms was built 11p. Calabresi 39 permitted his sub-
jects to explore the stimulus object and found that although 
simple geometrical shapes such as squares, circles and rec-
tangles easily brought forth a visual image, the image of 
complicated objects was seldom recognized by touch. 
Ability to recognize common, everyday objects appeared 
to be better developed than the ability to recognize abstract 
geometrical forms. This may have been because most of the 
research workers who have utilized common objects have not 
controlled for differences in weight, size or texture of the 
stimulus. Benton and Schultz40 have found that children of 
15 
36 Werner, H. & Strauss, A.A. Pathology of figure-background 
relation in the child. J. Abn •. Soc. Psychol., 1941, 36, 
236-248. 
37 Dolphin, J.E. & Cruickshank, W.Iv·I. Tactual motor percep-
tion of children with cerebral palsy. J. Pers.,, 1952, 
20, 466-4?1. 
38 DeGowin9 , E.L. & Dimmick, F.L. The tactual perception of 
simple geometrical forms. J. Gen. Psychol., 1928, 1, 
114-122. 
39 Calabresi, op. cit., pp. 1-37. 
40 Benton, A.L. & Schultz, L.M. Observations on tactual 
form perception (stereognosis) in preschool children. 
J. Olin. Psychol., 1949, Q, 359-364. 
three years of age can discriminate objects by touch. Simi-
lar results were obtained by Katz41 for four to six year 
olds. 
2. The Subject 
Differences in tactual sensitivity have been found to 
be associated with various characteristics of the perceiver. 
Sex.-- In a study of tactual form perception in three 
to six year old children, Benton and Schultz42 reported no 
sex differences were present. Data obtained on adults by 
Austin and Sleight43 were also in accord. However, an ab-
stract of an article by Preda and Cupcea44 disclosed that 
women were more sensitive to tactual stimuli. 
Age.-- Benton and Schultz45 reported that stereognostic 
ability, the ability to recognize objects by touch, showed 
some development with age in three to six year old subjects. 
41 Katz, R. Das ~asten des Kindes. (Touch in children.) 
Arch.· Ges. Psychol., 1g30, 77, 35-47. 
42 Benton & Schultz, op. cit. 1 p. 360. 
43 Austin, T.R. & Sleight, R.B. Factors related to speed. 
and accuracy of tactual discrimination. J. Exp. Psychol., 
19521 44, 283-28?. 
44 Preda, G. & Cupcea, s. Contributiuni la studiul experi-
mental al sensibilitatii tactile in corelatiune cu varsta, 
sexul, inteligenta, si abilitatea manuala. (Contribu-
tions to the experimental study of tactile sensibility 
in correlation with age, sex, intelligence and manual 
ability.) Romania Med. 1 1934, 12, 257-258. (As reviewed 
in Psychol. Abs., 1936, 10, No. 4373.) 
45 Benton & Schultz, op. cit., p. 363. 
lb 
Katz46 found that adults were superior in form perception to 
four to six year old children. Similar findings were re-
4? ported by Calabresi for estimation of size, Belova and 
Kekcheev48 for thresholds for weight, size and texture, and 
Preda and Cupcea49 for sensitivity to touch. 
Accuracy of localization of a tactual stimulus increased 
with age according to Dunford50 who tested children aged 
three, five, seven, nine, eleven and fifteen. Conflicting 
results with children superior to adults were repor'ted by 
Renshaw 51 and Renshaw, Wherry and Newlin; 52 some differences 
may be due to the limited number of subjects in the Renshaw 
experiments and the fact that the youngest child tested was 
eight years old. 
46 Katz, op. cit., p. 42. 
4? Calabresi, op. cit., pp. 1-3?. 
48 Belova, T. & Kekcheev, K. (Change in proprioceptive 
sensitivity as a function of age), Fiziol. Zh. SSSR,, 
1936, 21, 14-1?. (As reviewed in Psychol. Abs., 1938, 
12, No. 4544~ 
49 Preda. & Cupcea, op. cit., pp. 25?-258. 
50 Dunford, R.E. 
localization. 
The genetic development of cutaneous 
J. Genet. Psychol., 1930, 3?, 499-513. 
51 Renshaw, S. The errors of cutaneous localization and 
the effect of practice on the localizing movement in chil-
dren and adults. J. Genet. Psychol., 1930, 38, 223-238. 
52 Renshaw, S., Wherry, R.J. & Newlin, J.C. Cutaneous lo-
calization in congenitally blind versus seeing children 
and adults. J. Genet. Psychol., 1930, 38, 239-248. 
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Hand preference.-- Hand dominance appears to have no 
influence on ability to localize the stimulus or in the per-
ception of straightness or form. In comparing errors of lo-
calization on the finger tips, Dallenbach53 found no reliable 
differences for the right index, left index or left great 
fingers. He stated that the norm obtained from one of them 
will serve as the norm for the other two. 
Austin and Sleight54 tested tactual form perception on 
eight right and eight left-handed subjects for the four fin-
gers of the right hand. No significant differences were ob-
tained between right or left-handed subjects or for any of 
the four right hand fingers. 
No differences were found in tactual form perception in 
right or left-handed children in the Benton and Schultz 
study. 55 
5~ Hunter 0 compared blind and sighted subjects for tactual 
perception of straighness and found no consistent difference 
between the right and left hands. 
53 Dallenbach, K.M. A comparative study of the errors of 
localization on the finger-tips. Amer. J. Psychol., 
1932, 44, 327-331. 
54 Austin & Sleight. Factors related to speed and accuracy 
of tactual discrimination. op. cit., p. 28?. 
55 Benton & Schultz, op. cit., p. 360. 
56 Hunter, I.M.L. Tactile-kinae~thetic perception of 
straightness in blind and. sighted humans. Q,uart. J. Exp. 
Psychol., 1954, 6, 149-154. 
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In contrast with the above results, differences between 
hands have been reported in perception of weight and size. 
In the first of two experiments Shen57 found a significant 
preponderance of "heavier" judgments for either right or left 
hands which appeared to be consistent for the subject but did 
not seem to be related in any way to handedness; weights 
were presented simultaneously to each hand. In a second ex-
periment58 in which only right-handed subjects were used, he 
found a tendency for the weight in the right hand to be under-
estimated. Shen felt the.t this may be a function of the 
ability of the dominant hand to exert greater force. 
59 McPherson and Renfrew's results appear to be congruent 
with Shen's. 6° Forty right and forty left-handed subjects 
judged size under simultaneous conditions. Given two equal 
objects there was a tendency to judge them as unequal. The 
majority of right-handed. subjects judged the right object to 
be smaller; for left-handed subjects the left object seemed 
smaller. Similar tendencies were found for unequal stimuli. 
Using hand strength as a measure of handed.ness, they found no 
5? Shen. Simultaneous lifting of equally heavy weights by 
both right and left hands. op. cit., p. 560. 
58 Shen. Handedness effect in simultaneous lifting of 
weights by both hands. op. cit., pp. 75-76. 
59 McPherson & Renfrew, op. cit., pp. 71-72. 
60 Shen. Handedness effect in simultaneous lifting of 
weights by both hands. op. cit., pp. 75-76. 
relation between constant errors in judgment of size and 
degree of handedness. 
Differences between affected and non-affected hands 
have been reported for subjects with bra.in damage. 61 
Brain damage.-- Theories of normal mental development 
stress the fact that psychological functioning and cerebral 
organization show an increase in differentiation and integra-
tion with age through adolescence. Because of the less dif-
ferentiated structure of the child, brain injury, if it oc-
curs early, has a more diffuse effect. Although the results 
of brain injury in children and adults show many identities, 
some features like restlessness, drive, and hyperactivity 
are symptoms usually found only in childhood. Unlike the 
brain injured adult, the child is generally subject to motor 
disturbances. When gross motor disturbance is not found, 
the child is often awkward and uncoordinated. 62 The brain 
injured adult has lost or has had damaged abilities which he 
61 Doll, E. & Walker, M. Handedness in cerebral palsied 
children. J. Consult. Psychol., 1951, 15, 9-1?; Head, 
op. cit., pp. 533-809; Weinstein, Weight judgment in 
somesthesis after penetrating injury to the brain. ~· 
cit., pp. 32-33; Weinstein. Tactile size judgment after 
penetrating injury to the brain. op. cit., pp. lG?-108. 
62 Klebanoff, S.G., Singer, J.L. & Wilensky, H. Psycho-
logical consequences of brain lesions and ablations. 
Psychol. Bull., 1954, 51, 2. 
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once possessed; the brain injured child has been trauma-
tized before such abilities have been acquired. 63 
21 
Although brain damage to adults results in specific dis-
turbances, not all individuals are affected the same way and 
no individual has all his abilities impaired, there are cer-
tain general reactions found in all patients. These dis-
turbances included concrete behavior, meticulosity, catas-
trophic reaction and forced responsiveness to stimuli. 64 
Virtually no data were availa.ble on simple sensory dis-
criminations in brain injured children. However, many 
studies have been conducted on war veterans who had suffered 
penetrating injury to the brain. Head's thorough research65 
has been an outstanding contribution to neurology. Injury 
to the spinal cord and brain stem can impair perception of 
weight, size, shape and texture. 66 Although lesions at the 
optic thalamus can bring with it feelings of heightened sen-
sitivity to tactual stimuli, actual thresholds on the af-
fected parts were somewhat higher than on the unaffected 
side. 67 
63 Strauss, A.A. & Lehtinen, L.E. Psychopathology and edu-
cation of the brain-injured child. New York: Grune & 
Stratton, 1947, P. 63. 
64 Ibid. , p. 14 
65 Head, op. cit., 2 Vola., pp. 1-862. 
66 Ibid., pp. 540, 548, 706. 
6? Ibid., pp. 554-556. 
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In cases of a quiescent cortical lesion Head68 found no 
appreciable difference between normal e,nd affected parts for 
perception of roughness, however, the patients were frequently 
unable to name the substances felt, such as cotton, silk or 
velvet, when they were placed in the affected hand. Head did 
not analyze his data for locus of lesion, but Ruch, Fulton 
and German69 have reported that lesions in the parietal lobe 
interfered with discrimination of roughness. 
Perception of differences in weight was usually impaired 
by cortical lesions. 70 This ability was most severely af-
?1 fected when the lesion occurred in the parietal lobe. 
Weinstein 72 distinguished between brain injury with and with-
out somatosensory impairment of the hand as revealecl by di-
minished tactile and kinaesthetic sensitivity. When two 
weights were presented successively, ~he sensory group over-
estimated the weight in the affected hand and the non-sensory 
group underestimated weight in the affected hand. No dif-
ferences were found for a control £roup with injury to the 
peripheral nerves of the leg or for the group with peripheral 
arm lesions when ''affected" (non-dominant) and "non-affected" 
68 Ibid., p. 590. 
69 Ruch, Fulton & German, ~cit., p. 937. 
70 Head, op. cit., p. 589. 
?1 Ibid., p. ?39; Ruch, Fulton & German, op. cit., 
pp. 919-937. 
?2 Weinstein, Weight judgment in somesthesis after penetrat-
ing injury to the brain, op. cit., pp. 31-35. 
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(non-dominant) hands were tested. Weinstein stated that 
negative results for lobes other than the parietal as re-
ported by others may be due to the fact that the two brain 
injured groups were lumped together and results cancelled 
out. 
In measuring perception of size, Weinstein73 found no 
difference between affected and unaffected hands when analyz-
ing data by site of lesion. When analyzing the data by symp-
tom, no differences were obtained for constant errors between 
hands for the peripheral leg injury, peripheral arm injury 
or the brain injured non-sensory groups. The brain injured 
sensory group significantly underestimated the size of the 
stimuli in the affected hand when the objects were presented 
simultaneously. 
Head74 stated that no tests for recognition of size, 
shape or form could be applied unless the patient was able 
to appreciate the contact of the object placed in the palm. 
When the sense of posture had been impaired because of dam-
age to the cerebral cortex, appreciation of size and shape 
was frequently lost. Ability to recognize form ran parallel 
with weight. The faculty of recognizing similarities and 
differences in objects brought into contact with the body 
?3 Weinstein. Tactile size judgment after penetrating in-
jury to the brain. op. cit., pp. 106-109. 
?4 Head, op. cit., pp. 566, 692, ?5?. 
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depended upon the functioning of the cerebral cortex. 
Ability to recognize two dimensional forms has been in-
vestigated in both children and adults. In their study of 
figure-background relationships Werner and Strauss75 required 
normal and brain injured children to distinguish form through 
touch. Two sets of materials were used: on one set the fig-
ure was a raised wooden solid presented on an unstructured 
background; on the other set the figure was composed of semi-
spherical rubber tacks rising about five millimeters from 
the background, which consisted of enamelled thumb tacks of 
the same diameter as the rubber ones. The youngsters were 
permitted to explore the figures and were then asked to draw 
a picture of what they had felt. None had difficulty in per-
ceiving the figure on the first set, however, on the second 
set the brain injured group became distracted by the struc-
tured background. Drawings of the second set were markedly 
different; whereas less than ten percent of the normals had 
indicated the background, it was indicated in over seventy-
five percent of the brain injured drawings. 
In the Werner and Strauss experiment75 all children 
were somewhat retarded and the brain injured subjects were 
free from motor impairment. Dolphin and Cruickshank repeated 
the experiment using somewhat brighter children and a brain 
75 Werner & Strauss, op. cit., pp. 236-248. 
76 ~· 
injured group with motor involvement (cerebral palsy) and 
obtained similar results. 77 
Parker78 also utilized a procedure similar to that in 
the Werner and Strauss study79 in research with normal and 
brain injured adults (war veterans). Two sets of materials 
were used, and on both sets the figure was depicted by par-
tially raised thumb tacks. On one series the background was 
. 
smooth, and on the other the background was composed of em-
bedded thumb tacks. Although performance on this test did 
not seem to be related to the location or extent of brain 
damage, it did differentiate between the normal and brain in-
jured groups. 
Brain injured subjects required a greater degree of 
completeness to recognize form and had more difficulty in 
deciding whether simultaneously presented forms were the same 
or different. 8° Complex tactual ta.sks designed to measure 
concept formation (matching, abstraction and sorting) dif-
ferentiated between brain injured veterans and veterans with 
?? Dolphin & Cruickshank. The figure-background relation-
ship in children with cerebral palsy. J. Clin. Psychol., 
1951, ?1, 228-231; Dolphin & Cruickshank. Tactual motor 
perception of children with cerebral palsy. op. cit., 
pp. 466-4?1. 
?8 Parker, J.W. Tactual-kinaesthetic perception as a tech-
nique for diagnosing brain damage. J. Consult. Psychol .• 
1954, 18, 415-420. 
?9 Werner & Strauss, op. cit., pp. 236-248. 
80 Ross, A.O., op. cit., pp. 566-572. 
injuries to peripheral nerves in the arm or leg, however, no 
differences were found for area of cerebral injury.Bl 
* * * * * * * * 
~uestions thus arise as to whether tactual perception 
in children shows evidence of growth increments; whether tac-
tual perceptions of normal and brain injured children differ; 
and whether tactual perceptions of physically handicapped and 
non-handicapped brain injured children differ. 
81 Semmes, J., Weinstein, S., Ghent, L., & Teuber, H.L. 
Performance on complex tactual tasks after brain injury 
in man: Analysis by locus of lesion. Amer. J. Psychol., 
1954, 67, 220-240. 
CHAPTER III 
SUBJECTS 
1 Two groups of subjects participated in this study: 
(1) Normal children and (2) Brain Injured children. All 
subjects were between five and nine years of age. 
1. The Normal Group 
One hundred and sixty Normal children were tested. 
Thirty-two were tested at each age level. The age span was 
restricted so that each child was approximately half-way 
through his fifth, sixth, seventh, eighth or ninth year, 
that is, his last birthday had occurred four to eight months 
previously. To control for possible differences resulting 
from sex and handedness, equal numbers of boys and girls and 
right and left-handed subjects were selected. Eight right-
handed and eight left-handed boys, and eight right-handed 
and eight left-handed girls were tested e.t each age level. 
1 The writer gratefully acknowledges the kind assistance of 
Miss Mary Louth, director of psychological services in the 
Providence public schools, for her help in obtaining the 
Normal subjects. The Brain Injured subjects were selected 
through the helpful cooperation of Mrs. John Langdon, 
executive director, and Raymond Holden, M.A., psychologist, 
of the Meeting Street School; Maurice Laufer, M.D., medi-
cal director, and Anthony Davids, Ph.D., chief psycholo-
gist, of the Emma Pendleton Bradley Home; and Eric Denhoff, 
M.D., and Gerald Solomons, M.D., pediatricians, and Maurice 
Silver, M.D., neurosurgeon. Drs. Denoff, Silver, and Solo-
mons were of invaluable aid in analyzing the medical re-
cords of all Brain Injured subjects. 
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All children were obtained from the public schools in 
Providence, Rhode Island. According to school records the 
intelligence quotients of the children ranged between 82 and 
145, with an average I~ of 108. It is felt that the subjects 
were representative of the "normal" school population, since 
no child who presented severe intellectual or emotions,l prob-
lems in school was tested. 
2. The Brain Injured Group 
Definition of the brain damage syndrome.-- According 
to Denhoff2 the brain damage syndrome comprises neuromotor 
dysfunctions, mental retardations, convulsions, and behavior 
disorders of organic origin. The various elements of the 
brain damage syndrome may be found alone or in combinations. 
Where the disability is primarily neuromotor, the condition 
is generally called cerebral palsy. Cerebral palsy has been 
classified in many ways. :-, In this paper Perlstein's scheme~ 
has been used; this is outlined. in Table 1. 
The behavior disorders of organic origin ar~ called 
hyperkinesis or hyperkinetic impulse disorder. This behavior 
may be characterized by hyperactivity, short attention span, 
2 Denhoff, E. A primer of cerebral palsy for the general 
practitioner. Med. Times, 1953, 81, 244-258; Denhoff, E., 
The "brain damage" syndrome--causes and effects. J. Omaha 
:Mid-West Olin. Soc., 1955, 16, 1-8. 
3 Perlstein, M.A. Infantile cerebral palsy. J. Amer. Med. 
Ass., 1952, 139, 30-34. 
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Anatomic 
Pyramidal Tracts 
Extrapyramidal Tracts 
Cerebellum and/or 
connections 
Table 1 
Cerebral Palsy Classifications* 
Clinical 
Spastic Paralysis 
the "Dyskinesias" 
(Athetosis 
(Choreiform movements 
(Dystonia 
(Tremor 
(Rigidity 
Ataxia 
Topographical 
Paraplegia--legs only 
Diplegia--legs more than 
arms 
Q,uadriplegia.--all four 
extremities 
Hemiplegia--one-half the 
body 
Triplegia--legs and one 
arm 
Monoplegia--usually one 
leg 
Double Hemiplegia--
(Spastic ~uadriplegia) 
arms more than legs 
• Perlstein, M.A. Infantile Cerebral Palsy. 
1952, 139, 30-34. 
J. Amer. Med. Ass., 
N 
(£ 
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poor concentration, variability, impulsiveness and irritabil-
ity.4 
Diagnosis of brain damage.-- The d.iagnoses and ratings 
of the extent of cerebral dysfunction were made b~ three 
physicians. Two of the physicians are pediatricians, and 
the third is a neurosurgeon. The method of case selection 
and the qualifications of the judges are reveiwed in Chapter 
IV. 
Diagnoses were made on the basis of neurological examine.-
tions and electroencephalogram findings. In some cases fur-
ther supporting data were available from pneumoencephalogram 
reports and X-rays of the skull. 
Brain Injured Subjects.-- Forty-nine Brain Injured sub-
jects were tested. The subjects were obtained through the 
cooperation of the Emma Pendleton Bradley Home in Riverside, 
Rhode Island, the Meeting Street School in Providence, and 
three Providence physicians primarily concerned with pediat-
ric and neurological disorders. As in the Normal group any 
brain damaged child who showed severe hearing loss, visual 
impairment, or mental retarda.tion was excluded. .Judgements 
concerning the extent of hearing or visual impa.irment were 
made by the three physicians. A mentally retarded child was 
defined arbitrarily as one who obtained an IQ. below seventy 
on the Stanford-Binet or the Full Scale of the Wechsler In-
telligence Scale for Children. 
4 Denhoff, loc. cit. 
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The Brain Injured sample was subdivided into two groups: 
(1) the Handicapped--children with motor involvement of the 
hands, and (2) the Non-Handicapped--children without motor 
involvement of the hands. The Handicapped group included 
nineteen children: sixteen with spasticity--twelve with hemi-
plegia and four with quadriplegia; two with athetosis; and 
one with both spa.stic and athetoid characteristics (mixed 
type). The Non-Handicapped group included thirty children: 
twenty-four with hyperkinesis; five with convulsive disorders; 
and one with spastic paraplegia. 
According to results obtained on individual psychologi-
cal examinations, the intelligence quotients on the Brain 
Damaged group ranged from 70 to 132, and the average IQ was 
99. For the Handicapped subjects the average IQ was 96, and 
for the Non-Handicapped it was 100. 
Children with emotional overlay were tested, since the 
behavior pattern of the hyperkinetic is due to organic causes. 
However, any child whom the three physicians found incapaci-
tated to a degree that would make testing difficult or un-
reliable was excluded. 
All of the children had been or were receiving medica-
tion, such as the amphetamines, anti-convulsant drugs, tran-
quilizers, or muscle relaxants. The drugs were given alone 
or in combination. Many reports have shown the efficacy of 
drug therapy in brain injured children. 5 Clinical improve-
ment was shown by: (1) cessation or diminution of seizures 
in the convulsive disorders; (2) relaxation and increased 
muscle motility in cerebral palsy; and (3) increased atten-
tion span and marked diminution of the hyperactive behavior 
in the hyperkinetic impulse disorder. Corroboration of 
clinical progress was often obtained by improved electroen-
cephalogram tracings. Thus, it is possible that this group 
of brain injured children may have been performing at a 
higher level than would have been obtained with a similar 
group without medication. 
5 Laufer, M.W., Denhoff, E., & Rubin, E.Z. Photo-metrazol 
activation in children. EEG & Olin. Neurophys., 1954, 
6, 1-8; Lauffer, M. W. , Denhoff, E. , & Solomons, G. 
Hyperkinetic impulse disorder in children's behavior 
problems. Psychosom. Med., 1957, 19, 38-49; Denhoff, 
E., Holden, R.H., & Silver, M.L. Prognostic studies 
of children with cerebra.l palsy. J. Amer. Med. Ass. , 
1956, 161, 781-784. 
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CHAPTER IV 
MEDICAL COLLABORATION 
1. Method of Evaluating the 
Brain Injured Subjects 
Records of brain injured children between the ages of 
five and nine years who were not mentally retarded were ob-
tained from the Meeting Street School, the Emma Pendleton 
Bradley Home, and three physicians primarily concerned with 
pediatric and neurological disorders. 
Three judges, whose qualifications are listed below, 
reviewed all records. Each brain injured child had been 
seen by at least one of the judges. The panel of judges 
reached unanimous decisions concerning the diagnosis and 
degree of impairment of each child. On the basis of the re-
commendations of the judges, a list of subjects was compiled. 
A summary sheet was made for each subject. The sheet 
included the following information: age, handedness, sex, 
diagnosis, diagnostic procedures, the degree of impairment, 
and the performance on the tactual tests. These sheets are 
included in Appendix A. 
2. ~ualifications of the Judges 
Eric Denhoff, :M.D.-- Chairman of the Committee on the 
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Mentally and Physically Handicapped, American Academy of 
Pediatrics; Research Chairman of the American Academy of 
Cerebral Palsy; Consultant on Cerebral Palsy of the National 
Institute of Health, Division of Neurologic Diseases and 
Blindness; Chief of Pediatrics, Miriam Hospital; Laboratory 
Director, Emma Pendleton Bradley Home; Medical Director, 
Meeting Street School; Diplomate American Board of Pediat-
rics; Fellow of the American Academy of Pediatrics. 
Maurice Silver, Ph.D., M.D.-- Chief of Neurological 
Surgery, Miriam Hospital; Consultant, Emma Pendleton Bradley 
Home; Consultant, Meeting Street School; Fellow of the So-
ciety of Experimental Biology; Fellow of the Association of 
Anatomy; Fellow of the Association of Neuropathology; Fellow 
of the Electroencephalographic Society; Fellow of the Ameri-
can Men of Science. 
Gerald Solomons, M.D.-- Diplomate in Child Health 
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(Great Britain); Diplomate American Board of Pedie.trics; 
Fellow of the American Academy of Pediatrics; Staff Pediatri-
cian, Emma Pendleton Bradley Home; Consultant, Ueeting Street 
School; Visiting Pediatrician, Miriam Hospital. 
Dr. Solomons is associated with Dr. Denhoff in private 
practice of pediatrics. 
·cHAPTER V 
TEST MATERIALS AND METHODS USED 
The aspects of the tactual stimulus that were measured 
were size, weight, texture and form. The materials are shown 
in Figure 1. 
1. Test Methode 
The method of constant stimulus differences was used to 
measure the ability to discriminate differences in size, 
weight and texture. According to Guilford1 the constant 
methods are generally considered as the most accurate and 
most widely applicable of all of the psychophysical methods. 
For each task (size, weight and texture) comparisons were 
made between a standard quantity (S) and each of a series of 
five comparative stimuli (V1 , V2 , V3 , v4 , and V5). V3 was 
equal to S. For size and weight the variable stimuli were 
equidistantly spaced on the stimulus continuum. Since it 
was impossible to obtain exact measures of roughness, the 
variable stimuli used in measuring texture may not be equi-
distant. 
Since form is a qualitative variable, perceptual dif-
1 Guilford, J.P. Psychometric methods. (2nd Ed.) New York: 
McGraw-Hill, 1954. P. 118. 
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Figure I. Test Materials 
ferences for form could not be ascertained by the constant 
methods. To measure the ability to discriminate form, a 
multiple-choice type test was used. 
2. Test Materials 
Size.-- Round, flat, wooden blocks were used. There 
were five standard blocks which measured six centimeters in 
diameter. The five variable blocks increased in one-half 
centimeter steps from five centimeters to seven centimeters 
in diameter. Similar materials were used by Head2 in his 
research with brain injured adults. 
Weight.-- Small glass bottles were fill~d with varying 
amounts of sand and cotton. Each of the five standard 
weights was seventy grams. The five variable weights in-
creased in two gram steps from sixty-six grams to seventy-
four grams. These weights were chosen since they were ap-
proximately at the difference limen; the just noticeable 
difference for weight is about two per cent. 3 
Texture.-- Sandpapers of different degrees of roughness 
were mounted on two-inch square wooden blocks. The five 
standard blocks were covered with garnet paper 2/0. The 
2 Head, H. Studies in neurology. Vol. 1. London: Henry 
Frowde and Hodder & Stoughton, 1920. P. 33. 
3 Woodworth, R.S., & Schlosberg, H. Experimental psycho-
~· (Rev. Ed.) New York: Henry Holt, 1954. P. 194. 
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five variable blocks were covered with the following papers: 
v1 flint paper extra fine; v2 garnet paper 4/0; V3 garnet 
paper 2/0i v4 garnet paper 1/0; and v5 flint paper medium. 
Sandpaper has been used to measure roughness by Head4 and 
5 Ruch, Fulton and German. 
Form.-- Five forms which were most frequently confused 
were selected from a group of twenty-five used by Jenkins. 6 
There were two sets of the forms which were made of wood. 
The subject was presented with one shape, and he was required 
to find one just like it from the group of five forms. 
Curtained box.-- The test materials were hidden from 
view by placing the stimulus objects in a wooden box, the 
front of which was covered by a dark cloth curtain. The sub-
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ject reached under the cloth to feel and manipulate the stimu-
lus objects. The box is pictured in Figure 2. This method 
of keeping test materials out of sight was used by Semmes, 
Weinstein, Ghent and Teuber. 7 
4 Head, op. cit., p. 34. 
5 Ruch, T.C., Fulton, J.F., & German, W.J. Sensory discrim-
ination in monkey, chimpanzee and man after lesions in the 
parietal lobe. Arch. Neurol. & Psychiat., '1938, 39, 919-
937. 
6 Jenkins, W.O. The tactual discrimination of shapes for 
coding aircraft-type controls. In P.M. Fitts (Ed.), 
Psychology of equipment design. Report No. 19, Army Air 
Forces Aviation Psychology Program Research Reports. 
Washington: U.S. Govt. Print. Off., 1947. Pp 199-205. 
7 Semmes, J., Weinstein, S., Ghent, 
formance on complex tactual tasks 
man: analysis by locus of lesion. 
1954, 67, 225. 
L., & Teuber, H.L. Per-
after brain injury in 
Amer. J. Psychol., 
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Figure 2. The Curtained Box 
CHAPTER VI 
PROCEDURES 
1. Testing Procedure 
Each child was tested individually. He was seated at 
a table either to the left of or across from the examiner .. 
Test materials were on the table· in front of the child. In 
every case the writer served as examiner. 
Before beginning experimentation, tte child was asked 
to draw a circle so that handedness could be determined. 
The test situation was introduced as a game, and. rapport was 
established before testing was begun. Four aspects of touch 
perception were tested: (1) size; (2) weight; (3) texture; 
and (4) form. The test materials have been described in 
Chapter IV. 
To be sure of representative results, the examiner ex-
plained the directions carefully before beginning each part 
of the test. Before beginning the first subtest, Size, the 
five variable blocks were placed in a circle in front of the 
child, who was requested to choose the largest, then the 
smallest. Before the second subtest, Weight, the heaviest 
and lightest weights were placed in front of the child, who 
was requested to lift one then the other with the same hand 
and to find the heavier. Preceeding the third subtest, 
4U 
Texture, the subject was presented with the roughest and 
smoothest blocks, instructed to feel each one, and choose 
the rougher or "scratchier." In this way the examiner was 
assured that the child understood the task. According to 
Thrum1 concepts of magnitude have developed by the age of 
three years, and it was felt that this concept had been at-
tained by all children tested. 
After the child had chosen successfully the larger, 
heavier or rougher stimulus, he was told that the examiner 
would then show him how to do that without looking. The 
examiner placed the C1Jrtained box on the table in front of 
the child. The child was asked to place his right hand 
underneath the curtain. (In the case of a Brain Injured 
Handicapped subject, the preferred hand was always tested 
first.) Two stimuli, one of which was the standard, were 
presented in temporal sequence and the subject was asked to 
report which appeared to be the larger, heavier or rougher. 
Figure 3 shows a child being tested. 
The subject was tested with each hand. To eliminate 
constant errors, double alternation order (Right-Left-Left-
Right) was used. The standard stimulus was presented first 
during half the trials, second during the other half. The 
standard was compared with each variable stimulus four times. 
The variable stimuli were presented in random order. Since 
1 Thrum, M.E. The development of concepts of magnitude. 
Child Develpm., 1935, £, 120-140. 
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Figure 3. Child Taking the Tactual Perception Test 
there were five variable stimuli, a total of twenty judg-
ments was made on each subtest. There were ten judgments 
with the preferred hand, and ten judgments with the non-
preferred hand. In recording the subject's response, the 
examiner noted whether the standard (S) or the variable (V) 
was chosen as the greater. Samples of the response sheets 
with the correct answers indicated are included in Appendix 
B. 
Since form is a qualitative variable, a different pro-
cedure was followed. The subject was shown the five dif-
ferent forms, then he was shown a small cloth bag from which 
the examiner took out an identical set of the five forms. 
The child was told that without looking he would be given a 
block to feel, and then he was to find the mate to that 
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block inside the bag. The examiner demonstrated to make sure 
that the subject understood. In recording the response, the 
examiner noted the hand used (right or left), the stimulus 
form, and the response form. 
The testing session for the Normal subjects lasted 
twenty to thirty minutes. Although the children were not 
timed, it appeared to take longer to test the younger ones. 
Testing time for the Brain Injured subjects lasted twenty to 
forty-five minutes, and it seemed to take longer to test the 
younger children and the subjects with impairment of hand 
function. 
In a Brain Injured Handicapped subject when motor 
function was severely impaired, and voluntary grasp and re-
lease virtually impossible, the examiner helped the child to 
hold the stimulus object. In the fourth subtest, Form, the 
severely handicapped youngster was allowed to describe or 
name the object he held rather th~n reach for one like it in 
the bag. 
Throughout the testing session liberal praise and en-
couragement were given to each child to allay any anxiety 
about "failure." 
2. Scoring Procedure 
The number of wrong responses for the preferred and non-
preferred hand was counted for each subtest. The number of 
wrong responses was the Raw Score. 
The errors were weighted on the first three subtests, 
Size, Weight and Texture. The variable stimuli V1 and V5 
were two steps from the standard S, and the error weight was 
two points. V2 ana v4 were one step from the standard, and 
errors were weighted one point. V3 was equal to the stan-
dard, and the score was weighted as zero; this was done be-
cause equal judgments were not permitted, and every judgment 
of magnitude of v3 was actually an "error." Each error was 
multiplied by the weight, and the total number of weighted 
errors was the Weighted Score. This score was used in all 
computations. 
In the fourth subtest, Form, the Raw Score was used in 
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analysis of the data. 
3. Statistical Analysis 
Normal data.-- To analyze the normal data, a four-way 
analysis of variance2 was undertaken for each task (Size, 
Weight, Texture and Form). The sources of variation were: 
(1) age; (2) sex; (3) handedness (right-handed and left-
handed subjects); and (4) hand preference (preferred and non-
preferred hands of the same subject). 
Brain Injured data.-- Because of unequal numbers of 
cases in each cell, all data could not be treated in one 
analysis of variance for each task. 3 The data for age were 
treated in a single-classification analysis of variance. 4 
A two-way analysis of variance was undertaken for hand pre-
ference and motor involvement; the numbers of cases in each 
"' cell were not equal, but the numbers were proportional.'"
Comparison of Normal and Brain Injured data.-- Since 
statistically significant differences were found between the 
two Brain Injured groups, each group was compared separately 
with the Normal sample. Comparisons were made by computing 
2 Wert, J.E., Neidt, c.o., & Ahmann, J.S. Statistical 
methods in educational and psychological research. New 
York: Appleton-Century-Crofts, 1954, Pp. 188-210. 
3 Ibid. I PP• 211-225. 
4 Ibid. I pp. 172-187. 
5 Ibid. I pp. 188-225. 
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t-tests between means. The formula for t utilized separate 
group variance for sample groups of unequal size, since it 
was assumed that the samples were drawn from different popu-
lations.6 
X = the mean 
zx~= the sum of the squared deviations of the 
scores in a sample group away from the mean 
in that group. 
k == the number of cases in the sample. 
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Measures of reliabilitz.-- The reliability was estimated 
from a measure of item homogeneity. A formula identical 
with the Kuder-Richardson "formula 21" was used. In this 
way, reliability was estimated from the test mean and vari-
ance.7 
6 Ibid. I pp. 128-133. 
7 Gulliksen, H. 
Wiley, 1950. 
Theory of mental tests. 
Pp. 225-226. 
New York: John 
n.~:;: the reliability or the test. 
k '"'the number of i terns in the test. 
X. =the test mean. 
st.=the variance of the scores on the test. 
Coefficients of reliability were computed for the Normal 
and total Brain Injured groups for each task. 
4( 
CHAPTER VII 
RESULTS 
All scores used in this study are error scores, there-
fore, as in golf the "better" score is the lower score. Two 
scores, one for the preferred hand and one for the non-
preferred hand, were recorded for each subject, thus the 
total number of scores is twice the number of subjects. For 
example, 160 Normal subjects were tested, and there were 320 
scores. 
Throughout this report the following symbols have been 
used: 
X ::; a score 
X = the average score 
EX - the sum of the scores 
EX2 = the sum of the scores squared 
k ::: the number of scores 
sx2 
= 
the square of the standard error of 
a mean 
rxx =the reliability of a test 
1 = statistic used in obtaining probability levels 
F = statistic used in obtaining probability 
levels 
2 =probability of occurrence by chance 
4o 
* ~ the .05 level of probability 
** = the .01 level of probability 
Four different aspects of tactual and kinesthetic per-
ception were measured, these were perception of differences 
in (1) Size, (2) Weight, (3) Texture, and (4) Form, and 
these were the names given to the four subtests of the tac-
tual perception battery. Since it is felt that these sub-
tests might be measuring different abilities, each subtest 
has been considered independently, and there is no "total" 
test score. 
1. The Normal Subjects 
There were 160 Normal subjects tested, and the total 
number of scores was 320. In the Normal group four charac-
teristics of the subject were varied. These were: (1) sex; 
(2) handedness; (3) hand preference; and (4) age. There was 
a total of 40 subclasses into which the 320 scores were 
classified, for there were five age groups (five, six, seven, 
eight, and nine year old subjects), two sexes (boys and 
girls), two classifications of handedness (right- and left-
dominant), and each subject was tested with both hands (pre-
ferred and non-preferred). 
Data on the Normal subjects are presented in Tables 2 
through 11. These tables are grouped together for ease of 
referral. The scores on each subtest (see Tables 2,4,6 and 
8) were treated in an analysis of variance (see Tables 3, 5, 
4o 
Table 2 
Normal Subjects: Sums of the Scores on Subtest 
~ for all Subclasses 
Sex 
Boys Girls 
Hand Preference 
Age Handedness (k) Pref Non-P Pref Non-P 
Five Right {8) 7 11 8 21 
Left (8) 7 9 7 5 
Six Right (8) 4 4 5 6 
Left (8) 3 6 2 0 
Seven Right {8) 3 5 2 0 
Left {8) 3 1 5 1 
Eight Right {8) 3 1 2 1 
Left (8) 0 3 0 0 
Nine Right {8) 0 2 3 3 
Left {8) 2 0 4 4 
~x2 :=. 343 
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Table 3 
Normal Subjects: Analysis of Variance Table 
for Subtest Size 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Sex 1 .078 .078 
Handedness 1 2.628 2.628 
Pref/Non-P Hand 1 • 5Z8 • 528 
Age 4 41.675 10.419 
Hand X Pref 1 1.378 1. 378 
Hand X Sex 1 .903 • 903 
Sex X Pref 1 .153 .153 
Age X Sex 4 3.000 • 750 
Age X Hand 4 4.325 1.081 
Age X Pref 4 4.613 1.153 
Age X Sex X Hand 4 13.528 3.382 
Age X Sex X Pref 4 8.878 2.220 
Age X Hand X Pref 4 14.828 3.707 
Sex X Hand X Pref 1 3.337 3.337 
Ag X Se X Ha X Pr 4 29.062 7.266 
Within 280 140.932 • 5033 
Total 319 269.847 
* significant at the .05 level of confidence 
** significant at the .01 level of confidence 
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F ratio 
.155 
5.222 * 
1.050 
20.701 ** 
2.738 
1. 794 
.304 
1.490 
2.148 
2.291 
6.720 ** 
4.4:10 ** 
7.365 ** 
6.631 * 
14.436 ** 
Table 4 
Normal Subjects: Sums of the Scores on Subtest 
Weight for all Subclasses 
Sex 
Boys Girls 
Hand Preference 
Age Handedness (k) Pref Non-P Pref Non-P 
Five Right (8) 45 49 46 38 
Left (8) 36 49 38 48 
Six Right (8) 44 44 33 42 
Left (8) 40 50 46 48 
Seven Right (8) 42 34 41 42 
Left (8) 38 44 40 45 
Eight Right (8) 35 37 31 43 
Left (8) 32 41 21 44 
Nine Right (8) 33 41 45 36 
Left (8) 40 38 43 43 
zx2 = 9655 
Table 5 
Normal Subjects: Analysis of Variance Table 
for Subtest Weight 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Sex 1 .003 .003 
Handedness 1 1.653 1. 653 
Pref/Non-P Hand 1 23.653 23.653 
Age 4 43.406 10.852 
Hand X Pref 1 13.204 13.204 
Hand X Sex 1 • ?04 • ?04 
Sex X Pref 1 .029 .029 
Age X Sex 4 8.169 2.042 
Age X Hand 4 9.269 2.31? 
Age X Pre·f 4 22.332 5.583 
Age X Sex X Hand 4 25. 691 6.423 
Age X Sex X Pref 4 4?.548 11. 88? 
Age X Hand X Pref 4 53.2?3 13.318 
Sex X Hand X Pref 1 14.013 14.013 
Ag X Se X Ha X Pr 4 99.95? 24.989 
Within 280 1040.143 3.?15 
Total 319 1043.04? 
* significant at the .05 level of confidence 
** significant at the .01 level of confidence 
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F ratio 
.001 
.445 
6.36? * 
2.921 * 
3.554 
.190 
.008 
.550 
.624 
1. 501 
1.?29 
3.200 * 
3.585 ** 
3.??2 
6.?2? ** 
Table 6 
Normal Subjects: Sums of the Scores on Subtest 
Texture for all Subclasses 
Sex 
Boys Girls 
Hand Preference 
Age Handedness (k) Pref Non-P Pref Non-P 
Five Right (8) 24 25 20 23 
Left (8) 22 17 26 26 
Six Right (8) 20 19 16 18 
Left (8) 18 20 24 22 
Seven Right (8) 15 13 6 12 
Left (8) 6 8 13 19 
Eight Right (8) 9 8 6 7 
Left (8) 12 15 27 11 
Nine Right (8) 12 7 12 16 
Left (8) 16 10 13 14 
~x2 = 2235 
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Table ? 
Normal Subjects: Analysis of Variance Table 
for Subtest Texture 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Sex 1 3.828 3.828 
Handedness 1 8.128 8.128 
Pref/Non-P Hand 1 .153 .153 
Age 4 109.394 2?.349 
Hand X Pref 1 1. 654 1.654 
Hand X Sex 1 14.029 14.029 
Sex X Pref 1 .904 .904 
Age X Sex 4 • 406 .102 
Age X Hand 4 13.481 3.3?0 
Age X Pref 4 5.331 1.333 
Age X Sex X Hand 4 38.935 9.?34 
Age X Sex X Pref 4 1?.285 4.321 
Age X Hand X Pref 4 23.235 5.809 
Sex X Hand X Pref 1 19.588 19.588 
Ag X Se X Ha X Pr 4 68.344 1?.086 
Within 280 681. ??? 2.435 
Total 319 1006.4?2 
* significant at the .05 level of confidence 
** significant at the .01 level of confidence 
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F ratio 
1. 5?2 
3.338 
.063 
11.232 ** 
.6?9 
5.?61 * 
.3?1 
.042 
1.384 
.54? 
3.998 ** 
1. ??5 
2.386 
8.044 ** 
?.01? ** 
Table 8 
Normal Subjects: Sums of the Scores on Subtest 
Form for all Subclasses 
Sex 
Boys Girls 
Hand Preference 
Age Handedness (k) Pref Non-P Pref Non-P 
Five Right (8) 5 10 23 17 
Left (8) 11 8 7 6 
Six Right (8) 2 8 9 13 
Left (8) 3 7 6 5 
Seven Right (8) 3 2 8 8 
Left (8) 5 7 2 3 
Eight Right (8) 1 1 3 2 
Left (8) 2 4 0 0 
Nine Right (8) 1 2 6 5 
Left (8) 2 1 1 4 
EX2 = 489 
SG 
Table 9 
Normal Subjects: Analysis of Variance Table 
for Subtest Form 
Source of Degrees of Sum of 1Li:ean 
Variation Freedom Squares Square 
Sex 1 5.7?8 5.778 
Handedness 1- 6.328 6.328 
Pref/Non-P Hand 1 • 528 • 528 
Age 4 53.144 13.286 
Hand X Pref 1 .004 .004 
Hand X Sex 1 1?.579 17.5?9 
Sex X Pref 1 .904 .904 
Age X Sex 4 4.456 1.114 
Age X Ha.nd 4 4.656 1.164 
Age X Pref 4 2.644 . 661 
Age X Sex X Hand 4 32.910 8.228 
Age X Sex X Pref 4 9.335 2.334 
Age X Hand X Pref 4 8. 660 2.165 
Sex X Hand X Pref 1 19.013 19.013 
Ag X Se X Ha X Pr 4 42.569 10.642 
Within 280 138.711 • 495 
Total 319 34?.222 
•• significant at the .01 level of confidence 
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F ratio 
11.673 ** 
12.?84 ** 
1.06? 
26.840 ** 
.008 
35.513 ** 
1.826 
2.251 
2.352 
1.335 
16.622 ** 
4.715 ** 
4.374 ** 
38.410 ** 
21.499 ** 
Table 10 
Normal Subjects: Summary of the Scores 
on each Subtest for the main 
Sources of Variation 
Subtest 
Source of Variation (k) Size Weight Texture 
Sex Boys (160) ?4 812 296 
Girls (160) ?9 813 331 
Handedness Right (160) 91 801 288 
Left (160) 62 824 339 
Hand Preference Pref. (160) ?0 ?69 31? 
Non-P (160) 83 856 310 
Age Five (64) ?5 349 183 
Six (64) 30 34? 15? 
Seven (64) 20 326 92 
Eight (64) 10 284 95 
Nine (64) 18 319 100 
Su 
Form 
85 
128 
129 
84 
100 
113 
8? 
53 
38 
13 
22 
Table 11 
Normal Subjects: Summary of the F-ratios 
for each Subtest 
Subtest 
Source of Variation Size Weight Texture 
Sex .155 .001 1. 572 
Handedness 5.222 * .445 3.338 
Pref/Non-P Hand 1.050 6.367 * .063 
Age 20.701 ** 2.921 * 11.232 ** 
Hand X Pref 2.738 3.554 .679 
Hand X Sex 1. 794 .190 5. 761 * 
Sex X Pref . 304 .008 • 371 
Age X Sex 1.490 • 550 .042 
Age X Hand 2.148 • 624 l. 384 
Age X Pref 2.291 1. 501 • 547 
Age X Sex X Hand 6.720 ** 1.729 3.998 ** 
Age X Sex X Pref 4.410 ** 3.200 * 1.775 
Age X Hand X Pref 7.365 ** 3.585 ** 2.386 
Sex X Hand X Pref 6.631 .. 3.772 8.044 ** 
Ag X Se X Ha X Pr 14.436 ** 6.727 ** 7.017 ** 
* significant at the .05 level of confidence 
** significant at the .01 level of confidence 
Form 
11.673 ** 
12.784 ** 
1. 067 
26.840 ** 
.008 
35.513 ** 
1.826 
2.251 
2.352 
1. 335 
16.622 ** 
4. 715 ** 
4.374 ** 
38.410 ** 
21.499 ** 
?, and 9). A summary of the scores on each subtest for the 
four subject-characteristics (age, sex, handedness and hand 
preference) is presented in Table 10. A summary of the re-
sults from the analysis of variance tables can be found in 
Table 11. 
Size.-- In Table 2 can be seen the sums of the scores 
(~X) for each subclass and the sum of the scores squared 
(XX2 ). The analysis of variance for this subtest is pre-
sented in Table 3. 
There appears to be a significant improvement in tac-
tual perception of size with age. Errors decreased steadily 
from five to eight years, however, the error frequency rose 
at nine years to a score nearly equal to the seven-year 
level. This can be seen most clearly in Table 10. 
Left-handed subjects appeared to be superior to the 
right-handed ones. 
As can be seen in Table 3, the second-order and third-
order interactions were significant, so it would seem that 
tactual judgment of size is affected by a combination of 
variables. 
Weight.-- Apparently this subtest was more difficult 
than the preceding one, for ten times as many errors were 
made in weight judgment than size judgment. (See Table 10.) 
The large number of errors may have been because weight 
increments were close to the threshold of the just noticeable 
6U 
difference. 
The error scores for each subclass are presented in 
Table 4, and the analysis of variance is shown in Table 5. 
Judgment of differences in weight appeared to improve 
significantly with age for subjects between five and eight 
years old, although the nine-year-old score approached that 
made by the seven year olds. 
Differences between the preferred and non-preferred 
hands were also significant, and the preferred hand seemed 
to be more accurate in weight judgment. 
It would appear that several factors influence percep-
tion of weight, as is evident from Table 5 some interactions 
among variables are significant. 
Texture.-- The scores for each subclass are presented 
in Table 6, and the statistical analysis is shown in Table 7. 
Age was the only main source of variation in which sig-
nificant differences were found. Errors in the perception 
of texture decreased from the ages of five to seven, re-
mained close to the seven-year level for eight year old sub-
jects, then rose at age nine. This is shown in Table 10. 
Since some of the interactions are significant, as shown 
in Table 7, it is inferred tr~t tactual perception of tex-
ture is dependent upon several variables. 
Form.-- Significant differences were found between boys 
and girls, with the boys making fewer errors. Left-handed 
subjects seemed to be significantly better than right-handed 
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subjects. (See Tables 9 and 10.) 
The error scores for each subclass are shown in Table 8. 
Differences in age were present. The scores improved 
with age between five and eight years, although the nine-
year score was higher {"worse") than the eight-year level. 
All second-order and the single third-order interactions 
were highly significant, which suggests that form perception 
is affected by a combination of the subject-characteristics 
that were varied. 
Summary of the Normal data.-- As seen in Tables 10 and 
11, it appears that age affects the ability to perceive ob-
jects by touch. In all four subtests a decrease in error 
scores occured between the ages of five to eight years. At 
the nine-year level the number of errors rose, nearly reach-
ing the seven-year level. In one of the subtests, Texture, 
the seven-year-old subjects actually made fewer errors than 
the nine-year-old children. 
In the subtests Size and Form the left-handed subjects 
obtained significantly fewer errors than did the right-
handed subjects. By way of contrast, the right-handed. sub-
jects tended to make fewer errors in subtests Weight and Tex-
ture, although these differences did not approach statistical 
significance. 
Boys tended to make fewer errors than girls in subtests 
Size and Texture, and were significantly superior in percep-
tion of Form. Both boys and girls performed at approximately 
the same level in subtest Weight. 
With the exception of the subtest Weight, Normal sub-
jects appeared to function as well in tactual perception 
with either the preferred or the non-preferred hand. In 
judging Weight, fewer errors were made by the preferred hand. 
Because all third-order interactions and many of the 
second-order interactions were significant, it would appear 
that perception of objects by touch is affected by age, sex, 
handedness and the use of the preferred or non-preferred 
hand. 
2. The Brain Injured Subjects 
There were 49 Brain Injured subjects tested, and the 
total number of scores was 98. Because of the comparative 
paucity of brain injured children, an effort was made to 
test virtually all such children in the Providence area be-
tween the ages of five and nine years who were not mentally 
retarded. Subjects were chosen on an "all available, all 
tested" basis, rather than being selected according to an 
exact number of each sex, handedness, or diagnosis. Three 
subject-characteristics were investigated statistically, 
they were: (1) age; (2) hand preference; and (3) motor 
involvement. There were unequal numbers of cases in each 
subclass. There were a total of 20 subclasses into which 
the 98 scores were classified. 
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The Brain Injured sample was divided into two subgroups--
the Handicapped, with 19 subjects, and the Non-Handicapped 
with 30 subjects. A Handicapped subject was arbitrarily 
defined as a child with motor involvement of one or both 
hands. 
The scores on the different subtests are listed in 
Tables 12, 14, 16, 18, and 20. Because of the disproportion-
ality among the subclasses, two separate analyses of variance 
were carried out for each tactual subtest. In Tables 13, 
15, 1?, 19, and 21, the two analyses are separated by a dot-
ted line across the body of the table. Since Tables 12 
through 21 contain only data on the Brain Injured sample, 
these tables are grouped together so that the reader may re-
fer to them more easily. A summary of the scores on each 
subtest is presented in Table 20, and a ~ummary of the analy-
sis of variance tables is found in Table 21. 
Size.-- Highly significant differences were found for 
motor involvement. The Non-Handicapped subjects made fewer 
errors than the Handicapped. 
No differences were found among subjects of different 
ages, or among the same subjects for the preferred and non-
preferred hands. 
The sum of the scores for each subclass is presented 
in Table 12. The analysis of variance is shown in Table 13. 
Weight.-- In Table 14 can be seen the sums of the 
scores for each subclass. The analysis of variance for this 
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Table 12 
Brain Injured Subjects: Sums of the Scores on 
Subtest Size for all Subclasses 
Hand Preference 
Age Motor Involvement (k) Pref Non-P 
Five Handicapped (4) 12 13 
Non-Hand (6} 11 6 
Six Handicapped (5} 16 20 
Non-Hand (4) 2 4 
Seven Handicapped (3) 5 11 
Non-Hand ( 3) 2 3 
Eight Handicapped (5) 8 12 
Non-Hand (6) 9 5 
Nine Handicapped (2) 4 5 
Non-Hand (11) 5 4 
r:x2 = 63? 
6S 
Table 13 
Brain Injured Subjects: Composite Analysis of 
Variance Table for Subtest Size 
Source of Degrees of Sum of Mean F-ratio 
Variation Freedom Squares Square 
Age 4 36.437 9.109 2.427 
Within 93 349.043 3.753 
- - - - - - - - - - - - - - - - - - - - - - - - - -
Pref/Non-P Hand 1 .827 .827 .268 
Motor Involvement 1 87.514 87. 514 28.322 
Pref X Involv. 1 6.726 6.726 2.178 
Within 94 290.413 3.090 
Total 97 385.067 
** signif·icant at the .01 level of confidence 
6b 
** 
Table 14 
Brain Injured Subjects: Sums of the Scores on 
Subtest Weight for all Subclasses 
Hand Preference 
~ Motor Involvement (k) Pref Non-P 
Five Handicapped (4) 22 17 
Non-Hand (6) 35 41 
Six Handicapped (5) 28 35 
Non-Hand (4) 23 22 
Seven Handicapped (3) 18 14 
Non-Hand (3) 14 14 
Eight Handicapped (5) 25 32 
Non-Hand (6) 36 27 
Nine Handicapped (2) 11 13 
Non-Hand (11) 59 45 
EX2 = 3,243 
6f 
Table 15 
Brain Injured Subjects: Composite Analysis of 
Variance Table for Subtest Weight 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Age 4 16.?96 4.199 
Within 93 349.051 3.?53 
- - - - - - - - - - - - - - - - - - - - -
Pref/Non-P Hand 1 1.235 1.235 
Motor Involvement 1 3.561 3.561 
Pref X Involv. 1 5.455 5.455 
Within 94 355.596 3.?83 
Total 9? 365.84? 
68 
F-ratio 
1.119 
- - - - -
.326 
. 941 
1.442 
Table 16 
Brain Injured Subjects: Sums of the Scores on 
Subtest Texture for all Subclasses 
Hand Preference 
Age Motor Involvement (k) Pref Non-P 
Five Handicapped (4) 21 12 
Non-Hand (6) 23 19 
Six Handicapped ( 5) 18 24 
Non-Hand (4) 15 13 
Seven Handicapped (3) 10 11 
Non-Hand (3) 10 6 
Eight Handicapped (5) 16 24 
Non-Hand (6) 13 15 
Nine Handicapped (2) 3 4 
Non-Hand (11) 19 28 
Y' 2-
-X - 1352 
6!:) 
Table 17 
Brain Injured Subjects: Composite Analysis of 
Variance Table for Subtest Texture 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Age 4 46.871 11.718 
Within 93 362.109 3.894 
- - - - - - - - - - - - - - - - - - - - - - -
Pref/Non-P Hand 1 .653 .653 
Motor Involvement 1 27.129 27.129 
Pref X Involv. 1 .652 • 652 
Within 94 380.546 4.048 
Total 97 408.980 
• significant at the .05 level of confidence 
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F-ratio 
3.009 * 
- - - - -
.161 
6.702 * 
.161 
Table 18 
Brain Injured Subjects: Sums of the Scores on 
Subtest Form for all Subclasses 
Hand Preference 
Motor Involvement (k) Pref Non-P 
Five Handicapped (4) 10 19 
Non-Hand (6) 6 9 
Six Handicapped (5) 9 19 
Non-Hand (4) 1 2 
Seven Handicapped (3) 0 11 
Non-Hand (3) 0 0 
Eight Handicapped (5) 6 18 
Non-Hand (6) 2 5 
Nine Handicapped (2) 3 11 
Non-Hand (11) 1 6 
-Ex2 = 602 
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Table 19 
Brain Injured Subjects: Composite Analysis of 
Variance Table for Subtest Form 
Source of Degrees of Sum of Mean 
Variation Freedom Squares Square 
Age 4 26.589 6.64? 
Within 93 381.084 4.098 
- - - - - - - - - - - - - - - - - - - - - - -
PrefjNon-P Hand 1 39.224 39.224 
Motor Involvement 1 118.424 118.424 
Pref X Involv. 1 28.966 28.966 
Within 94 221.059 2.352 
Total 97 407.673 
F-ratio 
1.622 
- - - - -
16.6?7 
50.350 
12.315 
** significant at the .01 level of confidence 
7£!. 
** 
** 
** 
Table 20 
Brain Injured Subjects: Summary of the Scores 
on each Subtest for the main 
Sources of Variation 
Subtest 
Source of Variation (k) Size Weight Texture 
Motor Handicapped (38) 106 215 143 
Involvement Non-H (60) 51 316 161 
Hand Pref. (49) 74 271 148 
Preference Non-P (49) 83 260 156 
Age Five (20) 42 115 75 
Six (18) 42 108 70 
Seven (12) 21 60 37 
Eight (22) 34 120 68 
Nine (26) 18 128 54 
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Form 
106 
32 
38 
100 
44 
31 
11 
31 
21 
Table 21 
Brain Injured Subjects: Summary of the F-ratios 
for each Subtest 
Sub test 
Source of Variation Size Weight Texture 
Age 2.42? 1.119 3.009 
- - - - - - - - - - - - - - - - - - - - - - - -
Pref/Non-P Hand .268 • 326 .161 
Motor Involvement 28.322 ** • 941 6.?02 * 
Pref X Involv. 2.1?8 1.442 .161 
* significant at the .05 level of confidence 
** significant at the • 01 level of confidence 
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Form 
1.622 
- - - -
16.6?? ** 
50.350 ** 
12. 315 ** 
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subtest is presented in Table 15. 
No significant differences were found for subjects of 
different ages, between the preferred and the non-preferred 
hand, or between the Handicapped and Non-Handicapped subjects. 
Texture.-- There appeared to be a significant improve-
ment in tactual percept of texture with age. As can be seen 
in Table 20, the error score dropped with age. Unlike the 
Normal subjects, there was no rise in the number of errors 
at the nine-year level. 
The Non-Handicapped subjects made significantly fewer 
errors (see Table 17) than did the Handicapped. There was 
no difference between the preferred and non-preferred hands. 
The sums of the scores for each subclass are presented 
in Table 16. 
Form.-- According to the results of the analysis of 
variance (see Table 19) there appeared to be no real dif-
ferences among subjects of different ages. 
Differences were significant, however, between the 
Handicapped and Non-Handicapped subjects, and between the 
preferred and the non-preferred hands. Lower error scores 
were obtained by the Non-Handicapped group. Performance 
with the preferred hand was considerably better than that 
with the non-preferred hand. The interaction between motor 
involvement and hand preference was highly significant, so 
it would appear that tactual form perception is affected by 
these two variables acting together. 
Summary of the Brain Injured data.-- As shown in Tables 
20 and 21, ·with the exception of subtest Weight, in which no 
significant differences were found, the performance level of 
the Non-Handicapped subjects was superior to that of the 
Handicapped. 
' Differences between the preferred and the non-preferred 
hands were apparent only on subtest Form. Form was also the 
7 ,-,. b 
only subtest on which the interaction between hand preference 
and motor involvement was significant. 
Differences for age were significant only on subtest 
Texture. Unlike the Normal subjects, the Brain Injured sub-
jects generally tended to show little increase in ability to 
perceive objects by touch with age. This may have been be-
cause each age group contained different proportions of 
Handicapped and Non-Handicapped subjects, so that other fac-
tors besides age were operating. 
3. Comparisons among Normal and 
Brain Injured Subjects 
Since significant differences were found between the 
Handicapped and Non-Handicapped subgroups, each subgroup was 
compared separately with the Normal sample. As explained in 
Chapter VI, the formula for t using sample groups of dif-
ferent sizes with separate group variances was used. 
The means and the squares of the standard error of the 
mean for each sample group are presented in Table 22. The 
t-tests between means and the probability of occurance for 
t are listed in Table 23. 
Size.-- The differences between the Normal and Handi-
capped, Normal and Non-Handicapped, Handicapped and Non-
Handicapped were all significant. The greatest number of 
errors was made by the Handicapped subjects. Ranking after 
that group was the Non-Handicapped sample, then the Normal 
sample. 
Weight.-- No significant differences were found among 
the groups, however, there was a trend at the .10 level for 
the Normal to make fewer errors than the Handicapped. 
Texture.-- Differences among all groups were significant. 
The highest error scores were obtained by the Handicapped, 
then the Non-Handicapped, followed by the Normal subjects. 
Form.-- Highly significant differences were found be-
tween the Normal and Handicapped groups, and between the Non-
Handicapped and Handicapped groups. Performance levels for 
the Normal and Non-Handicapped groups were approximately the 
same. 
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Swmnary of the comparisons amon5 groups.-- No differences 
among groups were found for subtest Weight. For subtests 
Size and Texture differences among all groups were signifi-
cant, with the greatest number of errors being made by the 
Handicapped group, and the least by the Normal group. On the 
fourth subtest, Form, the greatest number of errors was still 
Table 22 
Normal and Brain Injured Subjects: The Mean (X) ~nd 
the Square of the Standard Error of the Mean {sx ) 
for each Group 
Subtest 
Grou12 Statistic Size Weight Texture 
Normal x • 478 5.078 1. 959 
(k =320) 
s 2 
.003 .014 .010 X 
Non-Handicapped X .850 5.267 2.683 
(k = 60) 
6 2 
.025 .067 .066 X 
Handicapped x 2.789 5.658 3.763 
(k = 38) 
s 2 
.148 .090 .104 X 
7d 
Form 
• 666 
.003 
• 533 
.014 
2.789 
.171 
Tab~e 23 
Normal and Brain Injured Subjects: t-tests between 
Means and Probability of Occurrence for t 
Subtest Groups Compared t 
Size Normal vs. Handicapped 5.941 
Normal vs. Non-Hand 2.228 
Handicapped vs. Non-Hand 4.661 
Weight Normal vs. Handicapped 1. 796 
Normal vs. Non-Hand .663 
Handicapped vs. Non-Hand .987 
Texture Normal vs. Handicapped 5.338 
Normal vs. Non-Hand 2.623 
Handicapped vs. Non-Hand 2.621 
Form Normal vs. Handicapped 5.091 
Normal vs. Non-Hand 1.023 
Handicapped vs. Non-Hand 5.247 
.001 
.05 
.001 
.10 
.60 
.40 
.001 
.01 
.05 
.001 
.40 
.001 
obtained by the Handicapped group, but the scores for the 
Non-Handicapped and Normal groups were at approximately the 
same level, with the slightly lower error score being ob-
tained by the Non-Handicapped sample. 
4. Reliabilities of the Subtests 
Reliabilities were determined by the Kuder-Richa.rdson 
formula 21. All Kuder-Richardson formulas are considered 
to underestimate slightly the reliability of a test. 1 The 
reliabilities for each subtest for Normal and Brain Injured 
Subjects are listed in Table 24. 
Size.-- For Normal subjects the reliability of this 
subtest is .497; for Brain Injured subjects the rel~ability 
is • 720. 
Weight.-- The reliability coefficient for Normal sub-
jects is .362; for Brain Injured subjects, the reliability 
is .224. Since there were two sets of scores for each sub-
ject, and 49 Brain Injured subjects were tested, then if 49 
is taken as the number of "pairs," the correlation of .224 
is not significant at the .05 level of confidence, and it 
would appear that the reliability coefficient for Brain In-
jured subjects for weight could have occured by chance. 
Texture.-- The coefficient of reliability for Normal 
subjects is • 522, for Brain Injured subjects, rxx =. 490. 
1 Gull iksen, H. 
Wiley, 1950. 
Theory of mental tests. 
Pp. 225-226. 
New York: John 
8U 
Table 24 
Coefficients of Reliability # for each Subtest for 
the Normal and Brain Injured Subjects 
Group 
Normal Brain Injured 
Subtest (k =320) (k=98) 
Size • 497 ** • 720 
Weight • 362 ** .224 
Texture • 522 ** • 490 
Form .475 ** • 788 
# Coefficients of reliability were determined by 
the Kuder-Richardson formula 21 
** Significant at the .01 level of confidence 
** 
** 
** 
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Form.-- For Normal subjects, the reliability for Form 
is .4?5, and for Brain Injured subjects, the reliability co-. 
efficient is .788. 
Summary of the reliability data.-- The reliability co-
,efficients for all subtests were fairly low. The lowest 
reliability coefficients were found for the subtest Weight, 
where for the Normal sample rxx =.362, and for the Brain In-
jured sample rxx=.224. Since rxx=.224 is noi significant 
at the .05 level of probability, this correlation could be 
due to chance. 
On the subtest Texture, the reliability coefficients 
for both the Normal and the Brain Injured samples were about 
the same, being near .50. 
The data for the Brain Injured group on subtests Size 
and Texture were actually more reliable than those of the 
Normal group. On Size, the reliability coefficients were 
.497 for the Normal group and .720 for the Brain Injured 
group. On Form, the reliability coefficients were .475 for 
the Normal sample and .788 for the Brain Injured group. 
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CHAPTER VIII 
DISCUSSION 
The results presented in this paper provide information 
concerning tactual perception of size, weight, texture and 
form in normal and brain injured children. 
1. The Normal Subjects 
Age.-- In the Normal group it was found that the older 
the child, the greater was the ability to perceive objects 
by touch. This difference in age was found to be significant 
in all subtests. The number of errors tended to diminish 
from five to eight years of age, but at the nine-year level 
an increase occurred almost reaching the seven-year score. 
Changes with age have been found by other investigators, 1 
1 Be1ova, T. & Kekcheev, K. (Change in proprioceptive sen-
sitivity as a function of age.) Fiziol. Zh. SSSR., 1936, 
21, 14-1?. (In Psychol. Abs., 1938, 12, No. 4544.); Ben-
ton, A.L., & Schultz, L.M. Observations on tactual form 
perception (stereognosis) in preschool children. J. Olin. 
Psychol., 1949, Q, 363; Calabresi, R. La percezione 
tattilo-cinetica delle grandezze e delle forme negli 
adulti e nei fanciulli. {The tactile and kinetic percep-
tion of size and shape in adults and normal and abnormal 
children.) Riv. diSci. Appl. All'Educ. Fis., 1931, 2, 
1-3?. (In Psychol. Abs. 1 1932, £ 1 No. 2629.); Dunford, 
R.E. The genetic development of cutaneous localization. 
J. Genet. Psychol. 1 1930, 3?, 504-505; Katz, R. Das 
Tasten des Kindes. Arch. Ges. Psychol., 1930, ??, 35-47; 
Freda, G. & Cupcea, S. Contributiuni la studiul experi-
mental al sensibilitatu tactile in corelatiune cu varsta, 
sexul, inteligenta si abilitatea manuala. (Contributions 
to the experimental study of tactile sensibility in cor-
relation with age, sex, intelligence and manual ability.) 
Romania Med., 1934, 12, 257-258. {In Psychol. Abs., 1936, 
10, No. 43?3.) 
8J 
although none has reported an increase such as this at age 
nine. This may be a vagary of the sample tested, but other 
nine-year-old subjects should be evaluated to determine this 
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point. Similarly, children ten years of age and above should 
be tested to determine whether the overall trend of error 
decrease continues, or whether there ~ a tendency of errors 
to increase slightly after the age of nine. 
Sex.-- The boys in the Normal sample tended to make 
fewer errors than the girls; this was contrary to other 
studies2 in which no differences between boys and girls were 
reported. The data in this study also conflict with the 
findings of Preda and Cupcea3 obtained on adults in which 
women were found to be more sensitive to tactual stimuli 
than men. 
Handedness.-- Significantly fewer errors were made by 
left-handed subjects on subtests Size and Form. However, 
~errors tended to be made by left-handed subjects on 
subtests Weight and Texture, but these differences were not 
significant. It is questionable, then, whether real dif-
ferences do occur between right- and left-handed subjects, 
2 Austin, T.R., & Sleight, R.B. Factors related to speed 
and accuracy of tactual discrimination. J. Exp. Psychol., 
1952, 44, 287; Benton & Schultz, op. cit., p. 360. 
3 Preda & Cupcea, op. cit., pp. 257-258. 
especially in view of other studies4 which report no such 
distinction. 
Hand preference.-- With the exception of subtest Weight 
no real difference between the preferred and non-preferred 
hands was obtained. This is in agreement with the works of 
previous investigators. 5 In subtest Weight the preferred 
hand appeared to be more accurate. 
2. The Brain Injured Subjects 
The Brain Injured sample was divided into two groups: 
(1) the Handicapped, those children with motor involvement 
of one or both hands, and (2) the Non-Handicapped, those 
children without motor involvement. 
Motor involvement.-- The Non-Handicapped group was 
superior to the Handicapped group in every subtest except 
Weight. It would appear, then, that any study which does 
not separate the brain injured sample in this way may be 
overlooking an important source of variation. These data 
concur with Weinstein's findings on adult brain injured war 
veterans, in which he stated that negative results obtained 
4 Austin & Sleight, op. cit., p. 287; Benton & Schultz, 
op. cit., p. 360; Hunter, I.M.L. Tactile-kinaesthetic 
perception of straightness in blind and sighted humans. 
Quart. J. Exp. Psychol., 1954, &, 152. 
5 Austin, T.R., & Sleight, R.B. op. cit., p. 287; 
Dallenbach, K.M. A comparative study of the errors of 
localization on the finger-tips. Amer. J. Psychol., 
1932' 44. 331. 
8~ 
by some experimenters testing tactual-kinesthetic functions 
may have been due to the fact that data on r~ndicapped and 
non-handicapped subjects were grouped together and conflict-
ing results cancelled out. 6 
Hand preference.-- With the exception of subtest Form 
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no real difference between preferred and non-preferred hands 
was obtained. In subtest Form the preferred hand was markedly 
superior to the non-preferred hand. These findings are simi-
lar to those obtained on adult brain injured subjects by 
Head7 and Semmes, et a1. 8 
~.-- The Brain Injured subjects showed no significant 
differences among age levels except for the subtest Texture. 
This may have been due to the disproportionate numbers of 
Handicapped and Non-Handicapped children in each age group. 
Age level averages, then, may have reflected the ratio of 
Handicapped to Non-Handicapped subjects, and this, in turn, 
may have masked any effect of age. 
Limitations of the data.-- Because of the small number 
of Brain Injured subjects the group was not broken down by 
6 Weinstein, S. Weight judgment in somesthesis after pene-
trating injury to the brain. J. Comp. Physiol. Psychol., 
1954, 47, 33. 
7 Head, H. Studies in neurology. Vol. 2. London: Henry 
Frowde and Hodder & Stoughton, 1920. Pp. 533-809. 
8 Semmes, J., Weinstein, s., Ghent, L., & Teuber, H.L. 
Performance on complex tactual tasks after brain injury 
in man: analysis by locus of lesion. Amer. J. Psychol., 
1954, 67, 220-240. 
sex or by handedness. Since sex and handedness did appear 
to have some effect on the Normal data, it is possible that 
significant sources of variation may have been ignored. 
Ideally, more brain injured children should have been 
tested. Equal numbers should have been tested at each age 
level and each age level should have had an equal (or at 
a r 
least proportionate) number of handicapped and non-handieapped 
subjects. More information might be obtained in a larger 
group by dividing the subjects according to diagnosis, eg. 
spastic hemiplegia, quadriplegia or athetosis. Similarly, 
further knowledge could be obtained by dividing the non-
handicapped group into hyperkinetics, convulsives, and those 
children with both hyperkinetic and convulsive patterns. 
3. Comparison among Normal, Handicapped 
and Non-Handicapped Groups 
The data indicate general superiority in tactual func-
tions for the Normal children. In two of the subtests, Size 
and Texture, the Normal group was superior to both Brain In-
jured groups. In the subtest Form, the Normal group was 
superior to the Handicapped_, although at the same level as 
the Non-Handicapped group. Recognition of the shape of ob-
jects by touch (stereognosis) has long been used as a neuro-
logical test. It would appear that this test does distinguish 
handicapped from non-handicapped brain injured subjects, with 
greater errors being made by the non-handicapped, but the 
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test does not, according to these results, distinguish the 
non-handicapped or mildly brain damaged child from the normal 
child with no cerebral dysfunction. 
No significant differences were found among any of the 
samples for subtest Weight. 
Slight differences in intelligence levels were found 
among the three groups. The average IQ for the Normal sample 
was 108, for the Non-Handicapped sample 100, and for the 
Handicapped group 96. Since these differences appear to 
parallel the differences obtained in the perceptual tests, 
it may be possible that the tests correlate significantly 
with intellectual ability. Follow-up studies ought to match 
normal and brain injured children on the basis of intellec-
tual abilities. Additional research might compare non-brain-
damaged children of different intelligence levels: first, 
by holding mental age constant and varying chronological 
age; and second, by holding chronological age constant and 
varying mental age. 
4. Test Reliability 
Examination of the reliability coefficients results 
in the conclusion that these tests should not be used to 
predict individual diagnosis of possible brain damage. Ac-
cording to Guilford there are no hard and fast rules about 
how high a reliability coefficient should be. He says, "For 
research purposes, one can tolerate much lower reliabilities 
than one can for practical purposes of diagnosis and predic-
tion. We are frequently faced with the choice of making the 
best of what reliability we can get, even though it may be 
of the order of only .50, or of going without the use of the 
test at all. 119 
Guilford10 goes on to say that if the constant methods 
of measurement are to be used, 50 or 100 judgments of each 
stimulus level should be made. In this experiment only four 
such judgments were obtained. However, when working with 
young children, who have a fairly short attention span, the 
realistic demands of time prevent long or continued testing 
sessions. In most psychophysical research a limited number 
of subjects are used (often only two or three), and they are 
tested repeatedly; under such circumstances highly reliable 
measures are generally obtained. 
The formula used for estimating reliability was the 
Kuder-Richardson formula 21, and this formula is considered 
to be an estimate of the lower bounds of true test reliabil-
ity.11 Since reliability is directly proportional to the 
length of the test, one way of improving reliability would be 
to increase the test length. However, as mentioned before, 
tests of great length are impractical for anyone working 
9 Guilford, J.P. Psychometric methods. (2nd Ed.) New 
York: McGraw-Hill, 1954. Pp. 388-389. 
10 Ibid., p. 118. 
11 Ibid., pp. 380-383. 
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with small children. This is especially true in a school 
situation where children cannot be kept from their class 
work for extended intervals. 
Of the four subtests W'eight was the least reliable. 
Other investigators12 have shown that judgment of weight by 
touch differentiates normal and brain injured subjects. If 
this test is to be kept in this battery, then it ought to 
be revised with greater differences between the stimuli, 
which would reduce appreciably judgments by guessing. In 
everyday living the ability of judging weight by touch is 
of no great importance. 
In this study, since judgments of equality were not 
permitted for subtests Size, Weight, and Texture, nothing 
was gained by including a variable stimulus of the same 
magnitude as the standard stimulus (V3= S). Therefore, v3 
could be omitted and the resultant time used to obtain more 
meaningful information with the introduction of another set 
of trials. If this were not desired, the testing time could 
be reduced. 
12 Head, H. op. cit., pp. 548, 565-566, 588-589; 
Weinstein, S. op. cit., pp. 31-35. 
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CHAPTER IX 
SUMMARY 
Tactual perception was investigated in Normal and Brain 
Injured subjects. All children were between five and nine 
years of age. 
One hundred and sixty Normal children were tested. 
Thirty-two were tested at each age level. To control for 
possible differences resulting from sex and handedness, equal 
numbers of boys and girls, and right- and left-handed sub-
jects were selected. The children were obtained from the 
public schools in Providence, Rhode Island. According to 
school records the average intelligence quotient of the chil-
dren was 108. 
Forty-nine Brain Injured subjects were tested. Diagnoses 
of brain damage were made on the basis of neurological and 
electroencephalographic findings, which were interpreted by 
three physicians concerned with pediatric and neurological 
disorders. The subjects were obtained through the coopera-
tion of the Emma Pendleton Bradley Home, the Meeting Street 
School and the three physicians who evaluated all medical 
data. 
The Brain Injured sample was divided into two groups: 
(1) the Handicapped--children with motor involvement of the 
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hands; and (2) the Non-Handicapped--children with no motor 
involvement of the hands. Individual intelligence tests had 
been given to all the Brain Injured children, and no child 
with an I~ below 70 was included in this sample. There were 
nineteen Handicapped subjects, and the average I~ was 96. 
The Non-Handicapped group included thirty children with an 
average IQ of 100. Unlike the Normal sample, the Brain In-
jured group was composed of different numbers of children at 
each age level, and different proportions of Handicapped and 
Non-Handicapped children within each age group. 
Tactual stimuli were varied in size, weight, texture, 
and form. The method of constant stimulus differences was 
used to measure discrimination of size, weight and texture. 
For these tasks comparisons were made between a standard 
quantity (S) and each of five comparative stimuli (Vl, Vz, 
V3, V4, V5) spaced on the stimulus continuum. V3 was equal 
to S. Each child was tested individually, and was presented 
with a standard and a variable stimulus in temporal sequence. 
The subject then was asked to judge which was the larger, or 
heavier, or rougher. 
Since form is a qualitative variable, perceptual dif-
ferences for form could not be studied by the constant 
methods. A multiple-choice type test was used in subtest 
Form. The subject was presented one stimulus and required 
to find one just like it from a group of five blocks. 
In subtest Size the materials consisted of round, flat, 
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wooden blocks which increased in one-half centimeter steps 
from five to seven centimeters in diameter. In subtest 
Weight small glass bottles were filled with varying amounts 
of sand and cotton. The weights increased in two gram steps 
from sixty-six to seventy-four grams. In subtest Texture 
sandpapers of different degrees of roughness were mounted on 
square wooden blocks. In subtest Form the stimulus objects 
were five wooden blocks of varying shapes which had been 
found by a previous investigator to be easily confused. 
During testing all materials were hidden from sight by 
placing the stimulus objects in a wooden box, the front of 
which was covered by a cloth curtain. The subject reached 
under the cloth to feel and manipulate the objects. 
Each subject was tested with both the preferred and the 
non-preferred hand. Therefore, two scores were obtained for 
each subject on every subtest. 
In scoring the tests, the number of errors was counted. 
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In subtest Form the error score was used in all calculations. 
In subtests Size, Weight and Texture, the errors were weigh-
ted according to the distance of the variable stimulus from 
the standard. The weights were: V3 = 0; Vz and V4= 1; v1 and 
v5 ~2. The scores were treated by analysis of variance. 
Comparisons among the Normal and two Brain Injured groups 
were carried out by t-tests between means. 
Among the Normal subjects age appeared to be a signifi-
cant factor in perceiving objects by touch. In all four 
94 
subtests, errors decreased between the ages of five to eight 
years, but at the nine-year level an increase occurred almost 
reaching the seven-year score. Boys tended to make fewer 
errors than girls. On subtests Size and Form fewer errors 
were made by left-handed subjects. With the exception of 
subtest Weight, no real differences between the preferred and 
non-preferred hands were obtained; in judgments of weight the 
preferred hand appeared to be more accurate. 
Amor~ the Brain Injured subjects the Non-Handicapped 
group was superior to the Handicapped in every subtest ex-
cept Weight. In subtest Weight no difference was found be-
tween groups. With the exception of subtest Form no differ--
ences were obtained between the preferred and non-preferred 
hands. In subtest Form the preferred hand made significantly 
fewer errors. Unlike the Normal group, age was significant 
in only one subtest, Texture. 
In a comparison of all three groups, the data indicated 
general superiority in tactual functions for the Normal chil-
dren. In subtests Size and Texture, the Normal group was 
superior to both Brain Injured groups. In the subtest Form 
the Normal group was better than the Handicapped but at the 
same level as the Non-Handicapped. No significant differ-
ences were found among any of the groups for subtest Weight. 
Reliability coefficients were computed by the Kuder-
Richardson formula 21. Weight appeared to be the least re-
liable of the subtests. In the other subtests results of the 
Brain Injured sample appeared to be more consistent than 
results obtained from the Normal sample. The tests were 
not reliable enough to permit individual prediction. 
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APP:ENDICES 
APPENDIX A 
SUMMARY SHEETS FOR BRAIN INJURED SUBJECTS 
9 r 
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to. Name J. '1·-------·----· 
Sex M Handedness r i ght Age 5 - 6 Birth date 12/5/51 
Dia;nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures:. 
Psych: Stanford Binet I. Q. I 06 
EEG: Borderline Abnormal consistent with brain damage. 
De:rree of Impairrrent: 
Severe 
&~7&_ 
L' (-~: </._? ~---·-. ..,..,-----
J:JrlC Denr:OJ. L, •.• :_~. 
··-~ 
faurlc ~ITver, l'· .D. ---
Tactual Test Perforrr:ance: 
Pre f. Non P. 
Size 3 0 
Weight 8 6 
Texture 3 3 
Form 3 
2 Name F. s.!_F '!-.-- _____ ---------
M Handedness I eft Age 5 - 7 Birth date 8/15/51 
Dia;nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic P~ocedures: 
Psych: Stanford Binet I. Q. 90 
EEG: Abnormal consistent with residuals of subdural hematoma 
involving particularly the left side. 
Pneume: Essentially normal. X-rays skull: normal 
De3ree of l!!1pairwent: 
'f";-·---
1'. • u. 
Tactual Test Perforrr1ance: 
Pref. Non P. 
Size 4 0 
Weight 6 6 
Texture 4 6 
Form 
98 
100 
3 ---·- Narr:e . __ S...:•:.......~-·--···-----·-----------
Sex M Handedness_!' i gh~- Age 5 - 8 B:i.rth date 7/14[51 
Dia:;nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic P~ocedures: 
Psych: Stanford Binet I.Q. 110 
EEG: Abnormal. Suggests some cortical instability and 
consistent with mild post-traumatic residuals and possibly 
a sub-clinical convulsive pattern. 
De3ree of Impairrrent: 
Mi I d 
Tactual Test Perforrance: 
Pref. Non P. 
Size 0 0 
Weight 6 6 
Texture 7 
Form 2 
101 
4 Nan:e W. J. 
·-----------
Sex M Handedness right Age 5 - 7 Birth datP. 8/1 5/51 
Dia.;nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. I 00 
EEG: Abnormal consistent with damage to left occipital region. 
X-ray skull: normal 
De~ree of Impairwent: 
Severe e '&. 
-,...-·;---=---~--~· ~ ·-- -. . ...... ~. -Er1c iJenr:o.~_ L, ••. '.'• 
Tactual Test Perforrrjc.mce: 
Pref. Non P. 
Size 3 6 
Weight 4 6 
Texture 3 4 
Form 0 0 
102 
Ko. 5 Narr:e J. R. 
--------·---------
8ex F Handedness_!' i ght __ Age 5 - 8 Birth datP- 7/301ll_ 
Dia~nosis: 
? Convulsive Disorder 
Diagnostic P~ocedures: 
Psych: Stanford Binet I. Q. I 05 
EEG: Borderline Abnormal. Reflects presence ef a convulsive 
tendency and possible damage to the left posterior quadrant. 
De3ree of Impairrrent: 
M i I d 
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 0 0 
Weight 5 I I 
Texture 4 3 
Form 3 
103 
,. 
r;o. 6 Name J. P. 
-----------------
.Sex M Handedness right Age 5 - 6 Liirth datP. 9/29/51 
Dia,;nosis: 
Convulsive Disorder 
Diagnostic P~ocedures: 
Psych: Stanford Binet I. Q. 92 
EEG: Very Abnormal consistent with idiopathic convulsive disorder. 
Pneumo: Normal,; X-ray skull: Nermal 
De:;ree of hpairwent: 
Moderate 
c ~-
4 
·-~ - ------treraN ::> o . s , r • TI. 
Tactual Test Perfor~ance: 
Pref. Non P. 
Size 0 
Weight 6 6 
Texture 2 2 
Form 
104 
ro. 
--------
7 Name D. B. -----
----------------·---------
Sex F Handedness right Age 5 - 6 Birth datP. 9/21/ ;!_)_ 
Dia.;nosis: 
Cerebral Palsy, Spastic, Left Hemiplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. I 00 
EEGz Normal 
Pneumo: Normal 
De3ree of Impairll1ent: 
? Moderat~ . ,,.·-·,~ Er1c ')t~ne:olc, .• :.~. 
Tactual Test Perforr:ance: 
Pref. Non P. 
Size 4 0 
Weight 6 6 
Texture· 6 4 
Form 0 4 

Name R. C. 
-----------··---------
Sex F Handedness I eft Age 5 - 7 Birth date 8/29/51 
Diagnosis: 
Cerebral Palsy, Right Hemiplegia 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 96 
EEG: Abnormal consistent with cerebral injury and convulsive 
disorder.t 
Pneume:. Normal 
Degree of Impairment: 
Mi I d ~~! 
Eric Denhoff~.__,!.-.. T"'"").-·---
-·:, ~ \ ';:.' .. 
~t:a_u_r~i~c-e~~·-v-e-r-,-1-\.~D~. ----
Tactual Test Performance: 
Pref. Non P. 
Size 0 0 
Weight 7 
Texture 3 3 
Form 5 6 
lOG 
107 
No. 10 Name K. P. 
-------- -----------------
.Sex F Handedness I eft Age 5-8 Birthdate 7/4/51 
Diagnosis: 
Cerebral Palsy, Spastic, Right Hemiplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 100 
EEG: Very Abnormal. Focus left hemisphere suggestive of lesion 
left tempero- parietal region. P0 ssibly a scar or a cyst. 
Pneumo: Dilatation of body and frontal portion of left lateral 
ventricle consistent with porencephalic cyst. X-ray Skull: Negative. 
Degree of Impairment; 
Moderate ~. ___t;_,~~~' -
Eric Denhoff, 1. TJ. 
Tactual Test Performances 
Pref. Non P. 
Size 4 6 
Weight 4 3 
Texture 5 3 
Form 4 6 
108 
to. I I Name J. S. 
------------· 
Sex M Handedness right Age _..£.::_9_ Birth date 6/1 1/50 
Dia;-snosis; 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanferd Binet I. Q. 100 
EEG: Borderline Abnormal. Cerebral dysrhythmia consistent with 
hyperkinetic impulse disorder. 
De~ree of Impairl11ent: 
Moderate 
__ £_12_ __ _ 
Eric Denhoff, ~.G. 
Tactual Test Perforrr:ance: 
Pref. Non P. 
Size 0 0 
Weight 9 8 
Texture 0 3 
Form 0 
108 
12 Name R. B. 
-------------·----
0ex M Handedness I eft Age 6- 7 Birth dat8 8/16/50 
Dia~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 115 
EEG: Borderline Abnormal consistent with an organic factor. 
X-ray Skul 1: Negative. 
De~ree of I~pairwent: 
·~, 
. ~\. \~ 
lliuriCe-·sn·-v-er-, -,,-,, ."""'D,_. ---
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 2 
Weight 5 3 
Texture 2 5 
Form 0 0 
110 
La. 13 Narr:e D. W. 
--·----
Jex M Handedness right Age 6 - I Birth date 2/16/51 
Dia:;nosis; 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford B.inet I. Q. 98 
EEG: Borderline Abnormal. "There is a question of maldevelopment 
or injury to the right tempero - parietal region." 
Degree of Impairwent: 
Severe !!;tl 
Er....,.i_c_,IJ,.....enT::o rr=-, -,-.""",J,..... -·---
Tactual Test Perforrrance: 
Pref. Non P. 
2 
Weight 5 7 
Texture 6 5 
Form 0 
14 Name_~~.!_(~win) __ . ___ _ 
Sex M Handedness right Age 6 - 6 Birth date 9/23/50 
Dia.,;nosis: 
Hyperkinetic Impulse Disorder 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 112 
111 
EEG: Abnormal. Petit Mal variant in all leads. Symmetrical 
and without focusw 
X-ray Skull: Normal 
De~ree of Impairrrent: 
Severe ~. C'M 
Eric De-iii: o f L'·-, -.-.. ...,_ ,,..-; .-
('' 
'\ ,..l llilu::-rce-·s n·-v-er-, -r-.... '""'I~l. ---
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 0 0 
Weight 4 4 
Textwre 7 0 
Form 0 
15 Name N. B. 
-----------·----
0ex F HarKledness I eft Age 6 - 5 Birth date I 0/7/50 
Dia:~nosis: 
Cerebral Palsy, Spastic, Quadriplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 90 
EEG: Abnormal. Impaired sleep activity, left temporal and 
occipital region suggestive of damage to this region. 
De~ree of Impairrrent: 
Tactual Test Perfor~ance: 
Pref. Non P. 
8 5 
Weight 3 9 
Texture 3 8 
Form 0 5 
112 
ro. 16 Name E. M. 
·---·----- ------------·----------
~.;ex __ F____ Handedness_!:'_ight __ Age 6 - 2 Birth date 1/27/51 
Dia:-snosis: 
Cerebral Palsy, Spastic, Quadriplegia 
Hyperkinesis 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 76 
EEG: Borderline Abnormal. Findings consistent with an 
organic factor. 
De~ree of Impairrrent: 
Severe Hyperkinesis 
Mild Spastic Quadriplegia e.__/) ---c----,~~--- • .?(.7: Eric !Jenho ff, ; • T.;. 
Tactual Test Perforr:.ance: 
Pref. Non P. 
Size 4 6 
Weight 5 6 
Texture 4 4 
Form 6 2 
113 
r·io. 17 Name R. P. 
--------·- -------··------·----
.Sex F Handedness I eft Age6- 10 Birth date 5/9/50 
Dia,~nosis: 
Cerebral Palsy, Mixed. 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 80 
EEG: Abnormal. Suggests damage to right occipito-parietal 
region. 
Desree of I!npairrrent: 
Moderate 
i!;t) 
""'E-rl.,....' c___,D,...enT;;-rr;·~ • :_:-. -----
''<~ 
~.'a urrc-e-··s"""l.,...l.-v_e_r-, -~-,,, ........ D,_. ---
Tactual Test Perforrr.ance: 
Size 
Weight 
Texture 
Form 
Pref. 
0 
7 
6 
2 
Non P. 
4 
6 
5 
4 
114 
115 
l\o. 18 Name __ M_·-~-·----------·----· 
~ex F Handedness I eft Age 6 Birth dat8 3/26/51 
Diagnosis: 
Cerebral Palsy, Spastic, Right Hemiplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 130 
EEG: Abnormal. Focal spike waves in left temporal region 
suggests brain damage in this region. 
De~ree of l!llpairTflent: 
M i I d 
( ~ 
n:aurl~lver, ji, .• D. ---
Tact ua 1 Test Perforrr,ance: 
Pref. Non P. 
Size 5 
Weight 6 9 
Texture 2 4 
Form 7 
l\o. 19 Name M. F. 
------------------
Sex M Handedness right Age 6 - 7 Birth date 
Dia~nosis: 
Cerebral Palsy, Spastic, Right Hemiplegia 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 90 
8/5/50 
llb 
EEG: ?? Normal. Suspicious but not enough to be conclusive of 
abnorma I i ty. 
Pneumo: Slight generalized cortical atrophy. X-ray Skull: Negative. 
De~ree of Impairrrent: 
Moderate g ,· 
·.,--:-, __ zg__,__ . •-
Erl c Denno f t , , • '.~o 
Tactual Test Perforr.:ance: 
Pref. Non P. 
Size 3 0 
Weight 7 5 
Texture 3 3 
Form 0 
i'io. 20 Name V. D. 
-------- ------------· 
.Sex F Handedness_r i ght_ Age 7 - 2 Birth date 
Dia;~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psychl Wechsler Intelligence Scale for Children 
Verbal I.Q. 97 
Performance I. Q. 97 
Full Scale I. Q. 97 
EEG: Abnormal 
De~ree of IrrrpairJTlent: 
"\~-~ 
1\'aurice -.srr·-v-er-, -11-•.• _,D,..... ---
Tactua 1 Test Perforrr,ance: 
Pref. Non P. 
Size 2 
Weight 8 5 
Texture 4 2 
Form 0 0 
111 
1/13/50 
118 
21 Name D. W. 
--------- -----------·---------
M Handedness I eft Age 7 Birth dat8 3/9/50 
Dia,~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 112 
EEG: Borderline Abnormal consistent with hyperkinetic impulse 
disorder on an organic basis. 
Desree of Impairment: 
M i I d £~ --~ .~ .. -.. ·"' . .,.., ---ErlC !Jenno 1 , , • :.~. 
-----------
Tactual Test Per forrr:ance: 
Pref. Nen P. 
Size 0 2 
Weight 3 3 
Texture 2 0 
Form 0 0 
11:J 
22 Name D. C. 
------------------------
Sex M Handedness r i ght Age 7 - 8 Birth date 7/17/49 
Dia;nosis: 
Hyperkinetic Impulse Disorder 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 102 
EEG: Abnormal. Indicative of cerebral abnormality. 
X-ray Skull: Negative 
De~ree of ImpairJTlent: 
M i I d 
-·-··--·---·-·--...,.,--Eric Denr:off, 1 .• :~. 
Tactual Test Perforr.-ance: 
Pref. Non P. 
Size 0 0 
Weight 3 6 
Texture 4 4 
Form 0 0 
12U 
23 Name W. R. 
.:;ex M Handedness I eft Age 7 - 6 Bj_rth datP. 9/25/49 
Dia:~nosis: 
Cerebral Palsy, Athetoid 
Convulsive Tendency. 
Diagnostic P~ocedures: 
Psych: Stanford Binet I. Q. 70 
EEG: Abnormal. This goes better with Petit Mal than with 
psychomotor type of epilepsy, though not completely ruling 
out the latter. 
Pneumo: Nermal. 
De?;ree of hrpairwent: 
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 5 2 
Weight 7 6 
Texture 2 3 
Form 0 
ro. 24 Name __ L_._P_._ _______ --------------
Sex F Handedness right Age 7 - I Birth datP. 2/2/5 __ 0_ 
Dia;nosis: 
Cerebral Palsy, Spastic, Left Hemiplegia 
Convulsive Disorder 
Diagnostic P~ocedures: 
Psychz Stanford Binet I. Q. 115 
EEG: Abnormal. Strongly suggestive of some organic patho-
logical process involving right hemisphere. 
De7ee of Impairwent: 
r.-_; -~:\_~----., ---~aUrlce S1lver, ~.L. 
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 0 6 
Weight 6 4 
Texture 5 7 
Form 0 8 
121 
t<o. 25 Name T. R. 
--------------
M Handedness I eft Age 7- 5 Birth datP. 7/25/49 
Dia,-;nosis: 
Cerebral Palsy, Spastic, Right Hemiplegia 
Diagnostic Procedures: 
Psychz Stanford Binet I. Q. 100 
EEGz Abnormal. Pyramidal tract lesion with particular 
involvement of left metor strip. 
X-ray Skull: Negative 
De :;ree of Impairn1ent: 
Tactual Test Perforr'1ance: 
Pref. 
Size 0 
Weight 5 
Textt.1re 3 
Form 0 
Non P. 
3 
4 
2 
1?) '- .._ 
26 Name _ _L__I!_. ____ ---·----
.Sex M Handedness--~~- Age 8 - 9 Birth dat8 6/30/48 
Dia:;nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 85 
EEG: Borderline Abnormal consistent with minimal residual, 
or indication of brain injury 
X-Ray Skull: Normal 
De3ree of h1pairwent: 
Severe cf? ~ 
-~·-. -.---~---­ErlC iJenr:of t , •• 'Jo 
Tactual Test Perforr,ance: 
Pref. Nen P. 
Size 3 0 
Weight 5 4 
Texture 2 
Form 
1?) L-0 
La. 27 Name M •. M. 
---·----·----· 
~Jex M Handedness right Age 8 - I I Bi.rth date 4/23/48 
--·--·- --
Dia;nosis: 
Hyperkinetic Impulse Diserder 
Diagnostic Procedures: 
Psych: Stanferd Binet I. Q. I 06 
EEG: Berderline Abnermal. Cerebral dysrhythmia consistent 
with hyperkinetic impulse disorder. 
X-Ray Skull:- Normal. 
De3ree of I'Tlpairwent: 
M i I d 
_ _£_:£)_ 
Eric Denhofr, -.G. 
c ,, 
-- ''~-~rr---~.- ---Faurlce Sl ver, r ... lJ. 
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 0 0 
Weight 8 4 
Texture 0 0 
form 0 
28 Name A. P. 
---··----- ----·----
Sex M Handedness right Age 8 - I Birth date 2/17/49 
Dia~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic P~ocedures: 
Psych: WJSC --Verbal I. Q. 113 
Performance I. Q. 115 
Full Scale I. Q. 115 
EEG: Borderline Abnormal consistent with hyperkinetic 
impulse disorder on an organic basis. 
Derrree of Impairwent: 
Mode~:~:~~s. -----
··"\_ ~ 
'faurTce -'Silver, !'• • D. ---
Tactuul Test Perforn,ance: 
Pref. Non P. 
Size 0 0 
Weight 5 0 
Texture 5 
Form 0 0 
12S 
12b 
29 Name _Jh_~!..---···--_______ _ 
M Handedness right AgeS - 2 Birth date 1/11/49 
Dia:-;no!:'.is: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psychs Stanford Binet I. Q. I 00 
EEG: Borderline Abnormal. 
De7ee of Impairrrent: 
Severe £' £; 
h~ric !Je.nLoff~·-·-.. ...,.._ .'"""',.,-;.-
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 3 0 
Weight 5 4 
Texture 3 6 
Form 3 
12 { 
30 Name J. R. __________ _ 
~Jex M Handedness right Age 8 - 8 Birth datP- 7/30/48 
Dia,;nosis: 
Chronic Brain Syndrome 
Convulsive Disorder 
Diagnostic Procedures: 
Psyoh: WISC -- Verbal I.Q. 84 
Performance I. Q. 99 
Full Scale I. Q. 90 
EEG: Markedly Abnormal consistent with presence of convulsive 
disorder and organic factors. 
Dec;ree of Impairwent: 
Severe 
eliQ 
Eric i)e.nhofc;·- .-.-=r,-;.----
Tactual Test p.grforrLance: 
Pref. Non P. 
Size 2 3 
Weight 6 6 
Texture 3 
Form 0 0 
to. 31 Name G. S._ ________ . ___ _ 
Sex M Handedness_!.i ght_ Age 8 - 3 
Dia;!nosis: .~ 
Chronic Brain Syndrome 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. a. 101 
WISC -- Verbal I. a. 87 
Performance I. Q. 92 
Full Scale I. a. 88 
Birth dat8 
EEG: Abnormal consistent with organic factor. 
De'?ree of h:pairment: 
Severe 
Tactual Te:::>t Perforrr,ance: 
Pref. Non P. 
S i .z:e 2 
Weight 7 9 
Texture 6 0 
Form 0 0 
12u 
12/22/48 
128 
ho. 32 Name D. '·---·-------------------
Sex M Handedness I eft Age 8 - 9 Birth datP. 6/28/48. 
Dia-£nosis: 
Cerebral Palsy, Athetoid 
Sub-convulsive Disorder 
Diagnostic Procedures: 
Psych: Full Scale I. Q. 71 with test scatter and difficultes in 
performance tests, pointing to a serious organic defect. 
EEG: Abnormal. Residual of traumatic head injury, or pre-existing 
organic factor with sub-clinical convulsive tendency. 
Pneumo: Normal. 
De~ree of Impairment: 
X-ray Skul 1: Normal. 
Moder~ . ' 
E . n-~ rlC '.18n.t0.LL, ., o'Jo 
' ~ ') fau:riCe~rr·-v-er-, -l,-" .-=D-. 
Tactual Test Perforrr,;:mce: 
Pref. Non P. 
Size 6 4 
Weight 6 6 
Texture 6 6 
Form 0 0 
l·io. 33 
--=----
Name S. B. 
Sex F Handedness I eft Age 8 - 6 Birth date 9/4/48 
Diagnosis: 
Cerebral Palsy, Spastic, Quadriplegia 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC -- Verbal I. Q. 67 
Performance I. Q. 90 
Full Scale I. Q. 76 
130 
EEG: Abnormal consistent with brain injury and hyperkinetic 
impulse disorder. 
Degree of ImpairJTlent: 
M0 derate 
~f? _;{)·,....,.--Eric Denhoff, 1 • D. 
·,"\ s 
~xia~u~r~i~c-e~·~s~i~I·v-e-r-,--~-!.=u-. ----
~-.----
Tactual Test Performance: 
Pref. Non P. 
Size 2 
Weight 8 6 
Texture 6 5 
Form 2 2 
131 
No. 34 Name P. V. 
----------· 
Sex M Handedness_a:ight_ Age 8- II Birth datP-_4/24~ 
Dia;;nosis: 
Cerebral Palsy, Spastic, Left Hemiplegia 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 113 
EEG: Abnormal consistent with eonvulsive diserder. 
Deq;ree of Impairwent: 
Mederate ~ ~ 
Eric Denhoff, .• r~. 
~ \ ·...-------=-
raurlce-"Silver, l'·.D. ---
Tactual Test Perforrr,ance, 
Pref. Non P. 
Size 0 3 
Weight 3 5 
Texture 3 
Form 0 8 
No. 35 Name J. J. 
-------·------·---
Sex F Handedness I eft Age 8 
---
Diagnosis: 
Cerebral Palsy, Right Hemiplegia 
Porenoephaly 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 116 
Birth date 3/18/49 
EEG: Borderline Abnormal. Evidence of mild brain damage. 
Pneumo: Porenoephaly of anterior horn with dilatation of 
left lateral ventricle. 
Degree of Impairment; 
M i I d 
Eric l~•;. ·---
·~\_\ 
E'aurice -m·-v-e-r-, -~-,, ."""'D,_. ---
Tactual Test Perforrnancel 
Pref. 
Size 
Weight 
Texture 0 
Form 
Non P. 
2 
6 
5 
2 
132 
Name D. A. 
--·------·---
.Sex M Handedness I eft Age 8 - II Birth date 4/15/48 
Diagnosis: 
Cerebral Palsy, Right Hemiplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 98 
EEG: Borderline Abnormal consistent with brain damage. 
Desree of Impairwent: 
M0 derate / ,~ 
_LE_._ 
E.ric Denhoff, , • r_;. 
K'aurice' Silver, J\•.Do --
c:c 
Oera~o 11n·o~s, . J• •.• D. 
Tactual Test Perforrr,ances 
Pref. Non P. 
Size 0 
Weight 7 
Texture 3 
Form 3 
9 
5 
6 
133 
ho. 37 Name __ ,..... ____ ,_ -'--p • .._£._ __ _ 
.Sex M Handedness I eft Age 9 - 4 Birth date 11/8/47 
Diagnosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC Verba I I. Q. 
Performance 
Full Scale 
EEG: Borderline Abnormal 
Degree of Impairment: 
Tactual Test Perforn,ance: 
Pre f. Non P. 
Size 2 0 
Weight 5 2 
Texture 3 2 
Form 0 0 
I. Q. 
I. Q. 
77 
90 
82 
134 
38 Name P. C. 
---------
Sex F Handedness I eft Age 9 - II Birth date 3/26/47 
Diagnosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC --Verbal I. Q. 89 
Performance I. Q. 103 
Full Scale I. Q. 95 
EEG: Borderline Abnormal 
De~ree of Impairment: 
Severe " ;i(!__ 
-ELJ -. ~n~ . ._ ·--
,rl.C , ennotr, •.• i.~o 
'·~\. '> 
"'"'~!,_.au_r_,l.,_c_e Sil._v_e_r-, -f-,:."D~. ---
ue?a~ ,,-. o-. --
Tactual Test Perforn,ance: 
Pref. Non P. 
Size 0 0 
Weight 5 6 
Texture 4 2 
Form 0 0 
135 
138 
No. 39 __ _;_o_ Name __ s_._H_'-----------
Sex M Handedness _r: i ght_ Age 9 - 7 Birth date 8/25/47 
Diagnosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet 
'· Q. 114 
EEG: Abnormal consistent with presence of an organic process. 
Degree of Impairment: 
~~;:-.,,-~\-.• ""'0-. -
Tactual Test Perforrr;ance: 
Pref. Non P. 
Size 0 
Weight 7 3 
Texture 0 
Form 0 0 
~io. 40 Name A. M. 
-----------
Sex M Handedness right Age 9 - 5 Birth date I 0/17/47 
Dia~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC -- Verbal I. Q. 101 
Full Scale I. Q. 93 
Performance I. Q. 86 
EEG: Borderline Abnormal. Minimal moderately slow generalized 
activity consistent with hypothyroidism. 
X-ray Skull: Normal. 
Degree of Impairment: 
Moderate ;{,! L~---~-Eric Jenhoff, " • :;. 
"-\\_ ~ 
1\'aur~ce--siTver, r-:.D. ---
Tactual Test Performance: 
Pref. Non P. 
Size 0 0 
Weight 6 2 
Texture 5 
Form 0 0 
4:z...LI_____ Name __ J_._f'!!.. _________ _ 
Sex M Handedness right Age 9 - 2 Bj.rth date 
Diagnosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC --Verbal I. Q. 110 
Performance I. Q. 124 
Full Scale I. Q. 118 
EEG: Abnormal consistent with an organic factor. 
Desree of Impairment: 
M i I d E .~ LZ_f·_ : ·-rlC '-'enno 1, ._ • _,J. 
Tactual Test Perforn,ance: 
Size 
Weight 
Texture 
Form 
Pref. 
0 
4 
0 
0 
Non P. 
0 
7 
0 
0 
138 
1/20/48 
ro. 42 
--~-----
.Sex F Handedness...!. i ght _ Age 9 - 4 
Dia,~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 78 
WISC --Verbal I. Q. 75 
Performance I. Q. 113 
Full Scale I. Q. 92 
138 
Birth date 11/19/47 
EEG: Borderline Abnormal. Minimal indication of organic factors. 
De~ree of I~pairwent: 
Moderate 
If·~ -----~-~---------­Eric Denhoff, , .'~. 
~~ lt'auriCe ·sil._v_e_r-, -~~-..• ...,L,....1a ---
Tactual Test Perforr,ance: 
Pref. Non P. 
Size 0 0 
Weight 5 4 
Texture 2 5 
Form 0 4 
Name L. B. l\o • __ _,4..,.3.__ 
------------·----
0ex M Handedness .2: i ght _ Age __ 9:;_ Birth dat8 3/2/48 
Dia:snosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 96 
Wechsler Intelligence Scale for Children 
Verbal I. Q. 79 
Performance I. Q. 92 
Full Scale I. Q. 83 
EEG: Abnormal 
Degree of Impairwent: 
Moderateg ..foJ 
-- ·--~--------Eric Denhoff, •• c. 
- ' c:.: ~\ ~.;, 1iJauric8\SIT'-v-er-, -~,-, • ...,t,...,a --
Tactual Test Perforr,ance: 
Pref. Non P. 
Size 0 3 
Weight 6 3 
Texture 
Form 0 0 
140 
t:o. 44 
--....:.....:"----- Name _Jh_f_!...------___ _ 
.::;ex M Handedness...!:,_ight __ Age_.:;._9_- 9 Birth date 6/6/47 
Dia~~nosis: 
Hyperkinetic Impulse Disorder 
Diagnostic Procedures: 
Psych: WISC -- Verbal I. Q. 90 
EEG1 Abnormal 
De'iree of Impairillent: 
Performance I. Q. 97 
Full Scale I. Q. 93 
Severe ~---/) 
=--=---;;;;;;----;;.... ____ ~--------
Eric ')encof L', , o ~ o 
Tactual Test Perforn,ance: 
Pref. Non P. 
Size 0 0 
Weight 5 4 
Texture 0 4 
Form 0 0 
141 
1··io. 45 
----·-----
Name-~~-----
Sex F Handedness__-:. i ght 
Dia:,;nosis: 
Chronic Brain Syndrome 
Convulsive Disorder 
Diagnostic Procedures: 
Age 9- 5 
Psych: WISC -- Verbal I. Q. 104 
Performance I. Q. 99 
Full Scale I. Q. 101 
EEG: Abnormal 
De~ree of Impairrrent: 
Severe ? ;rt? ~o·t'f~ '.r;-. ---
'"\ ~ 1:aurrc&-·srr·-v-e-r-, -~-,, • ...,D,_. ---
Tactual Test Perforr,ance: 
Pre f. Non P. 
Size 0 0 
Weight 3 6 
Texture 5 3 
Form 0 0 
142 
Birth date 10/11 L41_ 
143 
Eo. 46 Name_~~!.------·-----·----
Sex F Handedness .!.:i ght_ Age 9 - 4 Birth date _____ 1 __ 1~47 
Dia;:£nosis: 
Convulsive Disorder 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 73 
EEB: Borderline Abnormal. Findings could be associated with 
idiopathic convulsive disorder, birth injury, or delay in 
development. 
De~ree of Impairrrent: 
M i I d Er~~,.0-.------
-. ---::~:i, ___ ---
IIaurl.ce ul.l.Ver, J;, .• D. 
Tactual Test Perforrr,ance: 
Pref. Non P. 
Size 3 0 
Weight 7 7 
Texture 3 3 
Form 2 
144 
ro. 47 Name_~-~----------
0ex M Handedness right Age 9 - 9 Birth date 6/16/47 
------
Cerebral Palsy, Spastic, Paraplegia 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 112 
EEG 1 Norma I • 
X-Ray Skull: Normal. 
Bone Age: Normal. 
Degree of I!npairment~ 
Moderate . ~ f!lfY 
Eric De.nr:o·rr·; , ·• ;_;-. -----
>~ ~ lliiirrc~ver, J• •• D. ~-
Tactual Test Perforrr.ance: 
Pref. Non P. 
Si.ze 0 0 
Weight 6 
Texture 0 2 
Form 0 0 
145 
~io. 48 Name-~-~·------·----
.Sex M Handedness I eft Age 9 - 5 Birth date 10/24/47 
------
Dia;~nosis: 
Cerebral Palsy, Mixed. Right Hemiplegia with Athetosis 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 132 
EEG: Abnormal consistent with brain damage 
Degree of Impairwent: 
Tactual Test Perforrr:ance: 
Pref. Non P. 
Size 0 
Weight 6 7 
Texture 0 0 
Form 0 6 
148 
~io. 49 __ ...;....:;;._ Name -~~!.._li_w in) ----·---
Sex F Handedness _r:_i ght_ Age 9 - 4 Birth date 11/19/47 
Diagnosis: 
Cerebral Palsy, Quadriplegia. Mixed 
Diagnostic Procedures: 
Psych: Stanford Binet I. Q. 97 
EEG: ? Normal. Too many artefacts to be significant but 
presumptive evidence of generalized damage. 
De~ree of Impairwent: 
Severe e;f2 
-:::;--, -,-.. -, ro ..,.., Er1c Dennoft, 1 .• !.;. 
~ ~ 
!Ua ur 2 c s~iro;l_v_e_r-, -~-;, .• 'D~. 
Tactual Test Perforrance: 
Pref. Non P. 
Size 4 4 
Weight 5 6 
Texture 3 4 
Form 3 5 
APPENDIX B 
RESPONSE SHEETS 
Name Age ____________ __ 
Date of Examination Date of Birth 
Handedness 
Size 
Wei?,ht 
------- -------
-----
Sex Group-·-------
--------~--------~---------~,--------,-
1 R-1 ~ L-2 I L-1 I R-2 
I I I i i·-------t-----r-------+-
1-=- s 1 ~-s:'_ I 5 v lu v 
I +-; ----~ 
! 3 s:v 4 v i 3 s:v )1 __ s ____ _j 
2 s i l s T,-·-~s v -] 
·;~-; 1
1 
s v--·t--~--~ 2 s -- I 
i i ! ~----------------~------ ·-··-· --- r--·· -· --·-··t-·--···· - . --- I 
! 5 v ; 2 s l 1 s I J S: v I 
' l 
._ _____________ ....__ ____ ...._ ____ _ 
r· 1 ------, I rl-l ~=-=-- L-l -~-~--
! s v 2 s lu v l1 s I I I I---+-··~ 
i h v : 4 v l 5 v ·' 3 S: v I ~-- ···· --------·-·····r··------ ·i··------ -----1---- ----···· l 
11 s 1s v !1 s 's v j 
' -- -------- .. -t-------1---------~---------·- I 
l s ~ s ! I I 3 :¥ ; l i ~ s I L v 
I I : I I ~~ I ______ J_. r--------------
, I 
! 2. s : 3' S:V ! 3 s.v 
-"'···-·--~----·· -4-----·- ____ __...___,.._ ·-----------------·~--. 
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14!j 
Name 
-------
Age _______ _ 
Date of .Examination _______ Date of Birth. ________ _ 
Handedness 
--
___ Sex ______ Group _______ _ 
Texture 
---
----
R-1 L-2 L-1 R-2 
2 s 1 s 2 s 5 v 
1 s 4 v 3 S:V 2 s 
-· 
4 v I 2 s 5 v 1 s ··~-- ···-- ---
3 S:V I 5 v 1 s 4 v 
-
5 v 3 S:V 4 v 3 S:V I 
I l 
-
Form 
Choice 
I~ ---------.--- ·----·-· 0 .c:.:.e Q 0 @ , .. ~ 
--
t---
--
I 0 RLLR 
..... -~ 
-
---
g RllR 
•. 
-· 
,___ _____ 
---
Q RLLR I 
-- ------- IRLLR ·-_ __.,. ___ ... I <0 
1- l ·-···-I @ I RllR ! I I 
' 
' 
--------
--· 
-----
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